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TO-THE HONO- 
'RABLE KNIGHT, 
Sir Robert (oke, 


HowokrasLe Si, 


Iftorians report,that the Scy- 
thians were ſo far out of louc 
with learning, that it wasa 
ſhame and diſgrace for any 
man mooge = to be c- 
ſeemed a {choller. The name 


of a Scythian, all Chriſtians cannot chooſe bur 
dereſt and abhorre. And yet isthis their opinion, 
as we heare,maintained by the Nobilitic of ſome 
Nations. An argument, as Ithinke, ſufficient a- 
lone,it hiſtorians were ſilent, to ſhew from what 
race ſuch men are deſcended. Barbarous, I am 
ſure it is,&no way conſonant to the nature of 
man.For as the Philoſopher ſaith, Omnes homines 
natura ſcire defiderant. And,Prudentia ((aith the C- 
rator) que in vericognitione confiſtit, maxime nat#- 
ram attingit bumanan, T he Nobilitic therefore of 
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nia >het they thinks nothing more honorable 
then  elehorts be accouted1carned,or great] 
trons of leamif g: Knowin indecd that,as | 
Poet ſaith, If prudentia Novilas fo a e$I.T his ge- 
nerallitic firſt;andthen next,your rw bry at- 
fe&ion and fauour to me in particular,hath em- 
boldencd me to offerthis ſmall Pamphlet ynto 


your patronage, vt aliquod ſaltem extaret mea mre * 


obſcruantie ©& yratitudinis momentum V ale J/.O. 


* ac nostibi iampridem deuinftiffimos;devinttiores, fi 
feeri po:eſt,reddiro. Londihi Angiorum Vii Kalene, 
AuTHies 14a1,CINDEXU IL, 


Your H.in all wae atleQion, 


Wilkan Bedwell, 
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TO THE COVRTEOVS 
READER, 


T # now, as farre as I remens- 
ber ,well neare fortie yeares fince 
a Rular, for the meaſuring of * 
Plaines and Solids, was firit de- 
uiſed by mine vnkle M, Thomas 
Bedwell, The ſe of this fimſelfe 
| hath taught in a litle Treatiſe_., which I baue ſcene 


long ago in bis ſudie amongst other his writings of 
like narnre and argumer The ET fri or maner of ma- 
king ite did not $0my knowledge impart to any.Thas 
T juppoſe be reſerved for alarg a vobmeefarſes- 
"ther ſuch inuentions of bis, which he bad purpoſed to 
haue publiſhed, if God bad ſpared him longer life. Bur 
pbeſe all being ſuppreſſed by ſome, who haue,as it ſoc» 
meth,more reſpetted their owne priuate gaine_ythew 
either bis honour or the common good; 1 did,about a 
dogen yeares 480, as ſome learned lowers of theſe ſtu 
dies can tetifie, labouy to/badow out that worke of 
bis. And atlaft haning finiſhed aTreati/2,both of the 
conſtruttion and-v;/e of the ſame, I offered it ynto 
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he Reac ates 

diners figures = wet me  y 
withi, bears a greas part of 
the charge rig x has effion, That T berg -on- 
willing to do, I was ed to deferre.the publiſhing 
of it -ontill I might meete with ſome one chat would 
of himſelfe undertake the buſmecfſe, Intbis 4neerim, 
I found yet another ſcruple,which I thought neceſſa- 
rie firitto beremoued. For as the confiruttion of the 

firit Author was meerely Geometrical , ſo that of 
_ ours was wholly Arithmezical,. and couldnot be done 
without the helpe of numbers: ant therefore was ſuch 
as might not cafily be taught or conceinedgexcepr firit 
the nature and proprietics of ſuch like numbers were 
well-onderſtood, Wherenpon,before that Treatiſe of 
the Rular , this of GEOMETRICALL Ny 
BERS Was firs to bepubliſbed , Geometrical muns- 
bers I call them; not Figurate or Coſlicke numbers,as 
commonly they are called; For of thoſe infinite ſorts of 
this kinde of numbers,we haue todo withnone_ but 
ſuch as do repreſent and expreſſe ſome true Geome- 
fricall figure, ſuch as the Quadrate,Parallelogram., 
oblong, Priſma,and the Cubicke are. Now whereas 
baply ſome man may obiett and ſay, that theſe things 
' bauebene often handled and ſufficientlytaught by o- 
#hers ; let him know, that although in general we do 
confeſſe it to be true, yet 10 man , t0 Our know- 
leage, 


| To the Reader. 
ledge, bath applied thoſe rules to that ſe. that we 
haue done: And therefore thoſe Treatiſes of theirs,do 
in no waies fit our purpoſe, For firſt out of theſe rules, 
as afterward /ball appeare, we haue framed certaine 
Tables for ſundrie vſes in meaſuring of Plaines and 
Solids.One of theſe, called Txt Gonvu Ax cul. 
TECTO NIC YM, The Carpenters Squire,we cau- 
ſed for the publicke good, more then a twelue-moneth 
ſince, tobe imprinted at our owne coſt and charges, 
Mor eouer, ſundrie prattiſes and workes of theſe rules 
more plaine and cafie then commonly are vſed, are 
bere ſhewed and diſcouered, Laitly,we haue here gi- 
wen thee a tafte or ſample of a forme and maner of 
reſoluing any intricate demonſtration mathematical, 
whereby it ſball be made ſo plaine and cafie, that it 


' may be conceiued of the fimpleSF. This we haue coſed 


theſe ſeuen or cight and twentie yeares ; and becauſe 
wo ſee it tobe of the moſt learned Mathema- 
ticians of this kingdom,we ſball ere long,God willing, 
more fully manifeſt it by many examples. 
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OF A-RATION 
FIGVRATE NYMBER. 


CHAP.IL 
Of the Extrattion of a Quadrate 
roote, or ſide, 


I, Arationall figuratenumber is, a number that is 
made by the multiplication of numbers bet weene 
f clues, 


Vch a combination and affinitic 
there is berwcen Arithmeticke and 
Geometry, that the whole nature 
F & property of the one cannot well 
be taught and conceived without 
the other, For ſo Ramus fayth, 
Geometria ſui & generis & turis 
magnam quidem partem eſt, neque «- 
liter quam geometrice trattabilis, Attamen parie quadan 
numerss a/ſoglatur, & tis explicatur, numerig,geametricarii 
aſſettionum interpretes, geometricis vacabulu appellantvr vi 
Planus, Quadratss, Sold, fr Cubus, a gromeirico Plano, 
uadrato Solide,Cubo;querum vmbre quedam tales numer: 
ſunt, Ite,Ariſtoteles affarmat generaliter arithmetica demons- 
ſtrationem magnitudinum accidentibus connenire,ci magnt- 
tadines numer fiunt : Et Proclus ait, Quicquid ip Geometria 
(urls nel yrosbr explicabile &f cognobile fit , numeris ex- 
plicari & cognoſci. And indeed a great part of Euclides 
"oa B Elements 
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3 Of a Rationall - Carl. 


Elements are wholly arithineticall, thatis, that booke of 
Eudide, whoſc purpoſe isto teach the generall grounds 
of Geometry , hath notwithſtanding many aruthmeti- 
call concluſions here and there intermedled among z 
and to ſpeake the truth, the vij, viij, ix, and x bookrs of 
that his worke, are in a maner wholly arithmeticall, All 
this, I fay, doth teath vs that Geometry connot be vnder- 
ſtood without the knowledge and vic of Arithmeticke, 
. Of this kinde moſt properly arethoſe figurate numbers, 
which do partictpate of both natures. And therfore one 
definetha figurate number thus; Figurata wamerns oft nu- 
merus qui per fizuras & appellationes geometric exprimt- 
tw, Afigurate number isa number which is expreſſed 
by geometricall names and termes. Wherupon ſome 
haue called ita Geometricall number, Now a Figure, as 
Euclide ſayth, « that which « contained on exery fide with 
one or more bounds, 14 dj. Such an oneisa circle,contai- 
ned with one line,which they call a Peripherte. Item, a 
Triangle,which is bounded with threelines : or a Qua- 
drate, with fourelincs. Such in bodies is a Cube,boun- 
ded with ſixe cquall ſurfaces, & a Priſma, bounded with 
fixe vn2quall ſurfaces, &c. Now a Rational fignre ua 
freare that is comprehended of the Baſe and Height rationall 
between themſclues,g cit R: And the Baſeand Heightare 
ſaid ro be rational oneto2nother, when asthe rate or rea- 
ſon of both. may be expreſſed by anumber of the ſame 
mcaſure giuen; by the 8 ej R.As for exapleyit the lengrh 
of a an” giuen be 14 inches, andthe breadth 12, 
it is faid that that quadrangle is2 rationall figure; becauſe 
thc length, that is, rhe Bale ,and againethe breadth, or 
Heightare both expreſſed by a nun. berof the mcaſure gi- 
ven, that is, by a certaine number of inches, ro wit, that 


by 14 inches, this by 12. Now te be comprebended of the - 


Baſe 
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Car.T; Figurate number. 3 
Baſe and Height, 5 when the length is multiplied by the 
breadth. For this gcometricall comprehenſis,which here 
is vnderſtood, is as it were a multiplication by numbers. 
Soin the former example the Quadrangle before named 
is comprehended of the Baſe 14,and of the Height 12. 
Theretore if thou 00 004000000000 
ſhale grant thatthe. 0000 000000000 
Baſeand Heightare 00 000 000000000 
rationall berweene 00 00.0 000000000 
themſclues, orthat 00 00 000a000 000 
theirrate may becx- 00 000000000 000 
preſſed by anumber 00 000 000 000 000 
of the meaſure ah 00 000000000 0 00 
ſigned : then Iaf- 00 000000000000 
firme,that the num- 0000000000000 0 
bers of thoſe ſides 00000000 000000 
being multipliedthe 00 00 00000000 00 
one by the other, ſhall ſhew the content of that figure, 
Item thatthe product of them, that is,168, is the figurate 
numbcr exprcfſing that content, as here thou ſeeſt, 
2 The numbers thus multiplied,or the numbers 
which in:ke the figuratenumber,are called 
Sides or Rootes : andthe artewherebythe 
Sides of a figurate mumber giuen are found, 
#s called The extrattion of a roote. 
That number which expreſſeth the area, or content 
of arationall figure, is called, as we hane ſhewed before, a 
Figuratenumber : and the numbers repreſenting or ex- 
preſſing the Heightand Baſe, thatis, the numbers thus 
mulciplied, or making this igurate, are by the bt 
call terme called Zaters,Sides : but vulgarly of the Arith- 
meticians theyare called Rootes. = as plants and tres 
2 do 


q Of a Rationall "Car.l 
doſpring from their rootes : ſo theſe figurate numbers, 
whether plaines or ſolides, do ariſe and baue their begin- 
ning from their rootes. If then the ſides be giuen,the figu- 
rate is cafily found by multiplication. But to fince the 
ſides,rootes,or numbers wherof any hgurate number was 
made,isa marter not ſocafic : That arte or rule that teach- 
cth to performethis,is called, The extraftion of a roote; 
of the Larines it is called, Analyſis Lateris:as the multipli- 
cation aforeſaid or manner of making a figurate number, 
iscalled of them Geneſis figurati, 


3 Afigurate number is made by one multipli- 
cation, or by many : And either of them is 
equilater,or Pnequilater. 

4 Anequilater figurate is made of equall 
numbers, or of one number multiplied by 
it ſelfe ; which multiplier is alſo ſpecially 
called the Side or Roote: An Vnequilater 
#5 that which is made of numbers which 
are vnequall betwzenthemſelues, 


As for example, the fignrate 4,ismade by one multi- 
plication of one number by it ſelfe,to wir,of the ſide 2 by 
itſelfe ; Therefore 4 isa figurate equilater,and the {ide or 
roote of it is 3 : So 9 isancquilater, whoſeſideis 3. This 
{ide of the equilater by rhe Arabians is called Radix, that 
is, The Roote,as Schoner teſtifieth, Item 6 isa figurate 
of vnequall fides, made; I ſay, of the multiplication of 2 
by 3,and therefore 6 is an vnequilater figurate. 

Here obſernethat an vnitic doth imitate cuery kinde 
of equilater : For 3, by multiplication increaſeth nor,nei- 
ther yet doth it diminiſh any whit at all. Itremaineth 

| therefore 
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therfore that an vnity multiplying an vnity, maketh but 
an vniry,that is, it take th vp itthe nature of an equilater- 


5 Moreouer, an equilater figurate is twofold: 
either it is that whoſe true fide ts to be ex- 
preſſed by a number; or ſuch whoſe true fide 
may not be expreſſed by any number. 

6 Theequilater whoſe fide is tobe expreſſed by 
anumber, is that whoſe rate or reaſon vnto 
ant, may beſhewed, 


This diuifton although it be notaltogether proper ro 
this place, yet becauſe it is commonly vcd by the vulgar 
fort of Artiſts in this caſe} we would not omit it. The 
firſt ſort they call for , effabile, that is, ſuch as may truly 
be pronounced or ſpcken by ſome arithmeticallnumber: 
As for example, 16 is an equilater, ora figurate of equall 
ſides, and the true fide is 4, tharis, a number which may 
be ſpoken,vttered and ſet downe by arithmericall figures, 
I meane whoſe quantity may be conceiuedby the reaſon 
of it vnto tr. For inthe quadrate or plaine cquilater, as 
the reaſon of the number giuen is vnto the roote thereof: 
ſo isthe ſame roote vnto an vnitie. Forthe roote or fide 
ts the meane proportionall between the figurate giuen, & 
1, As in our example ; as 16 is vntogq, fois 4 vntor.And 
indeed al abſolute niibers are conceiued & vnderſtood by 
the reaſon they beare vntoan vnity z and whatſoeuer they 
are, that they are ſayd to be in reſpetand compariſonof 
an vnity. | 

7 Theequilater whoſe true fide cannot be ex- 
preſſed, is a figurate, thereaſon of whoſe 
fide vnto 1, cannot be toldor declared. 

B 3 As 


6 Of a Rationall Cae.r, 
As for example, 3 may bz conceiued to bean Eequilater, 
that is,to bea product made of two equall numbers,or of 
oneand the ſame number multiplied by itſelte, which 
number thus multiplied is, by the former, the {ide of the 
ſaid Figurate made. Now this ſide or number mulcipli- 
ed,is greater then 1.For 1,multiplicd by it ſelf, by the 4 c, 
doth make the Equilater 1;which is lefſerthen 3. Againe 
the ſame ſideis leffer then 2. For 2 multiplied by 2,doth 
make 4, which isan Equilater greater then 3. Thercfore 
the roote or {ide of 3, doth fall to be ſome meane quanti- 
between r, and 2. And yet whatthat number or dif- 
erence is, or how ſpecially it is to be vnderſtood or con- 
cciued,no man may poſſibly cell. Therfore ſuch alike {ide 
is called arrbetonjnexplicabile prrationale,Surde,irrational, 
or not tobe vttered,as the Arithmeticians do call it. 

8 A figurate made by one multiplication, is 
called a Plaine: which is a figurate num- 
ber made bythe multiplication of rwo ſides 
equall one to the other. 

A figurate made by multiplication,as before is declared, 
is anumber repreſcnting a parallclogram, and yet not any 
indifferently , but that onely which is right-angled.Now 
A Parallelogram is a Duadranele whoſe oppoſite ſides are 
perallelGe x R, And A right-angled parailclogram is a pa- 
rallelogram all whoſe angles areright-tangles,2ex)R. And 
becauſethar all parallelograms are plaines ; and for that 
plaines haue butewo dimEfi6s,to wit Length & Breadth: 
therefore, by the 1 ea plaine figurateis made by one mul. 
tiplicatis only;that is, by multiplying of the l&gth by the 
breadth.Asforexampleyg is a figurate made of two fides, 
to wit, of 3 multiplied by 3 ; and therefore9 isaplaine 
figurate.. Item 12 is a figurate made of two ſides; to wit, 

of 
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of 3 multiplyed by 4. Therefore 12 is plaine figurate,re- 
preſenting a right-angled prarallelogramme ſuttace, 
Therefore 
s Ifthou ſhalt deuide an inequilater paralle- 
logramme by on: fide giuen, the quotient 
ſhallbe the other ſide defired, 

As for example, Suppoſethe figurate plaines were 12, 
and the one (ide thereot giuen were 3 : here [ ſay that the 
other ſide ſhalbe 4, to wit, the quotient of 12,diuided by 
the ſame 3. This is plaine by the x e 6j lib. Arichmer. Sa- 
lignaci.The argument 15 thus concluded : 

(1a number be made of tro numbers giaen, the ones 

the numbers giuen (ball deuide the product byt 
other: and contrariwiſe, 

* But a figarate plaine is mad: by the multiplication of 

| two ſides one by the ther : 8 e, 

: | Ergo, The one ſide ſhall dimide the figurate plaine by 

 theother. 

This rule onely hath place in thoſe examples where 
the one (ideof the vnequilater plaine is giuE:that which 
tolloweth is more generall. 


10 Allthe rotes of the ſquares contained ina 
Figurate plaine giuen, which ſhall meaſure 
the ſaid figurate, with their quotients,ſhal 
be allthe fides of the ſaid plaine giuen, 

Asfor examplc;Let the figurateplaine giu&,al whoſeſides 
are to be found, be 203 the ſquares contained in the ſame, 
whoſe ſides 1,2,4, do meaſure 20Jet thE be 1,4,16 : And 
the quorients by the ſame ſides, let thE be 20,10 %,5:1 ſay 
that 1,2,4,5,10,20,atc all the ſides meaſuring 20,the figu- 


rate plaine giuen. For although g,be a quadrate alſo _ 
ne 


8 \ Of a Ratjonadll Car. 
' nedinthe ſayd figurare; yet becauſe that g, the ſide of the 
ſame,doth not meaſure the ſame figurate giuen, it is neg- 
' leedas nothing pertaining to this our purpoſe. By this 
rule, as you ſce,may be performed that which the 2 verſe 
ofthe 13 Chapter ofthe firſt booke of Salignacus his A- 
rithmeticke,doth teach; to wit, How to finde out all the 
meaſures of many, of any compound number giuen. 

Leethe compound number giuen,all whoſe meaſures 
of many are robe found,be 60: Here al the ſquares c6tai- 
nedin 60, whoſe ſides may meaſure the ſame, are1, 4, 9, 
16,25,;6 : And the quotients of 60,by 1, 2,3, 445 , 6, the 
fides ofthe ſaid ſquares, are 60, 30,20,15, 12,10: There- 
fore theſe rwelue numbers 1;2,3,4,5,6,10,12,15,20,30,60, 
are all che meaſures of 60, the compound number given, , 


11 Like-plaines haue a doubled reaſon of their 
correſpondent fides ; and one meane propor- 
tionall comprebended of the extreme, or 


meane proportional fides, 20 þ, V j« Item 
11 18þ.v4E, 


Fi havetheir denomination of Figures, (as we 
hanecſhewedat the te: ) And therefore their naturecan- 
not otherwiſe be concelued & taught but from the ſame, 
Like figures therfore,as Ramos arthe 14 e iiij,teacheth,are 
figures whoſe corners areequall and proportionall to the 
ſhankes of the equal! _ Now plaines haue but two 
dimenfions,and folides three, Wherefore they ſhall haue 
adoubled reaſon, theſe a trebled reaſon of the correſpon- 
dent ſides. Againchere, as Salignacus at the 2 e ofthe 
14 Chap.of the ij booke of his Arithmeticke,teacheth, ro 
double, treble, or quaduple a reaſon, is not to addethe 
ſame reaſon vnto it(clfe twiſe, thriſe, or foure-times : But 
to 
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to multiply it by it ſelfe,ewile, thriſe,or foure times. For 
example, let 8 and 18 be the two figurates given : And 
let their correſpondent ſides be 2 and 3: Irzm 4 and 6: 
thoſe the Baſes, theſe the Heights, I fay, that the reaſon 
of 3 ynco 18, is the reaſon of 2 vnto 3, or of 4 to6,dou- 
bled: The ceaſon is thus doubled, ?'s: or thus,$$|'5. The 
reaſon then of the hilt igurate voto the ſecond, is the 
reaſon of 4 vnto 9:or of 16 vnto 36, that is,the reaſon of 
the firſt hgurate vnto the ſecond, is Subdupla-ſeſqui- 
quarta.For the conſequent being deuided by the antece- 
denr,the quotient is 25. Therefore in Plaines, where the 
dimenſions are but two,to wit, Length and Breadth, the 
realon is onely doubled. This then is the reaſon of right- 
angled parallelogrammes, to which Plaine numbers do 
anſwer. And thus much of the firſt part of this propofiti- 
on: The ſecond part, of the meane proportionall,follow- 
eth .eLike Plaines therefore, faith our Author, haue bur 
one meane proportionall,comprehended of the propor- 
tionall ſides. The cauſe is vnderſtood out of the grounds 
of Arithmericke : For ifthe reaſon of a number vnto a 
number be bur doubled, then by the rule and nature of 
numbers continually proportionall , there can poſſibly 
be but one meane proportionall betweene them . The 
rule of this invention, is thusdaid downe by Salignacus, 
atthe 2 e12c jj booke of his Arithmericke: I/ having 1wo 
reaſons giuen the ſecond bound of the firit reaſon, do multiply 
both the bounds of the firſt reaſon : and the firſt bound of the 
ſecond do multiply the firſt bound of the firſt reaſon , the pro- 
dutts ſball be continually proportional ta the foure numbers 
given. [n the two plaines before mentioned,8 and 18,the 
proportionall ſides,or the two reaſons given, were 2, 3: 
4,6: The meane continually proportionall, according to 
this rule, is thus: £ 
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The meane plaine then continually proportionall, be- 
tweene the plaines ginen,js 12: that is,as 2 is vnto 3, ſois 
8 vnto 12: and as 4 is vnto 6, foisthe ſame 12 vnto 18. 
This meane proportionall therefore now found, is made 
or comprehended of 4,the length ofthe firſt figurate and 
of z,the height ofthe ſecond : or contrariwile of 2, the 
height of the firſt figurate, and of 6,thelengrh of the ſe» 
cond: For the produRt,is ſtill the ſame: Therefore 
12 If the fides of the rwo like Plaines be giuen, 
the meane proportional of the ſame Plaines 

is alſo giuen. 

Thisis manifeſt by the former : For there the meane 
proportionall was made either of the middle proportio- 
nals,or of the two extreames of the foure numbers giuen. 
As for example, let the two Plaines giuen be 12 and 48: 


the length of the firſt, let isbe 4; of the ſecond,let it be 8: 


The height or breadth of the firſt,3;of the ſecond,s: The 
product of 3 by 8;orof 4 by 6, that is,24, isthe meane 
proportionall deſired. The example isthus: 


DC 
4 8 


I2 24 48 
I ſay,as 12 is vnto 24, ſo is the ſame 24 vnto 48. For the 
reaſon in both is ſ#bdupla.Thus much in generall of Fi- 
guraterationall numbers,or Figurare plaines:it followet 
now in particular of their ſeuerall kindes, 
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Of the Quadrate. 


1 An equilater or equal-fided plaine_. is called a 
Quadrate,18 d vg? 3 e xij R. The vnequal- 
fied plaine is called an Oblong. 


=] F the diuers ſorts of Plaines, handled b 
Fl he Geometers , thar onely is a Rationa 
plaine,all whoſe corners are equall,and op- 
fl polite {ides parallell. Such an one is the 
©£Q Right-angled parallelogramme, which a- 
lone of all the Geometricall plaines is comprehended of 
the baſe and height, as before is ſhewed. Now the figu- 
rate of arationall right-angled parallclogramme, is called 
a Plaine, Admit for examples ſake, that the Height of a 
right-2ngled parallclogramme were z, andthe Baſe were 
4: Here if thou ſhalt multiply 4 by 3, the produ 12,ſhall 
be the fig rate,or content of the right-angled parallelo- 
gramme aiſigned. This product 12,js called a Plaine; and 
3 and 4, the numbers whereof it was made, are called 
Sides, by a Geomerricallname . And indeed this maner 
of multiplication, as we haue taught before , is meerly 
Geometricall, Place 12 vnitics, (or,in ſtead of o o o 0 
them, 12 ciphers) in equall diſtances one from oo 0 0 
another, as here thou ſeeſt; and it ſhall repre= o 000 
ſent the figure, that is made of two right lines , whereof 
the one is 3 inches, the other 4. For if thou ſhalt firſt de- 
vide thelines giuen into p—_— the one into 3 parts, 
the other into 4: and againe ſhalt ſuppoſe, the Height 
tobeerected perpendicularly vp6 the end of the Length: 
And laſtly, conceiue firſt the Height to be caried or 


moouecd all along from the one end of the Length vnto 
C 2 the 


” 
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the other: Andinlike maner, the Length ro be mooucd 
vpward,for all that whole plumme-line : The traces that 
are to be ſuppoſed thoſe diviſions will make vpon the 
plaine, ſhallmake 12 ſquares, within the Oblong thus: 
This kind of mulriplication,[ ſay,is geo- pm 
metricall: For here by this meanes, of 3 C——_—_ 
linesarenot made lines, (as there of vni- Po ING 
tics doariſe vnities onely,) but a magni» > 
tude or bigneſſe,exceeding aline by one 4 
dimenſion,to wit,a ſurface, Before it wasobſerued, that 
the figure thus made,is a Ri gled parallclogramme. 
Nowa right-angled parallclogramie , is either an Ob- 
long, or a Quadrate. An Oblong is aright-angled pa- 
rallelogramme of vnequall fides: A Quadrate or Square 
isa right-angled —H—— of equall ſides: 1 & 2 e 
xij: T he figurate of a Quadrate is called alſo a Quadrate: 
which is a figurate made of two cquall numbers multi- 
plied berweene themſclues. This figurate aboue all other 
15 to be accounted a Rationall:and yet euery Quadrate is 
not a Rationall number : For that onely is a Rationall, 
whoſe number is a true Quadrate;that is, ſuch a number 
is a rationall quadrate,whoſe fide is ro be expreſſed by a 
number. Of this kinde is that number onely that is made 
by the multiplication of one number by iu ſclte: c 3 e xij: 
Such are theſe nine following, made by the multiplica- 
tion of the nine lingle figures, or digittes,as they call them, 
berweene themſclucs:; 
The Quadrates: 149 16 25 36 49 64 81 
The Sides,or Rootes:123 4 5 6 7 $8 9 
The Quadrate or Squarenumber, is called of the Arabi- 
ans,Zenſws: of the Greekes Dynemu a power or valour as 
Euclide,Diophantus, and Parlaam do teſtifie. Wherefore 
whereſocuer, in theſc artes, thou ſhalt meete with theſe 


phraſes, 
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hraſcs, Potentia recbe eff quadratum,The power of aright 

inc is a ſquare,or, Potentia numert eff quadratys, The power 
of anumber is aQuadratetthere vnderſtand that any num- 
bergiu&,mulciplied in it ſelf, doth make a Quadrate.ltem, 
Si baſis trianguli ſubtendit rettum, equt poteſt cruribus: 56 
xij R.If the baſe ofa triaglebe ouer againſt aright-corner, 
then the power of it is as much, as the power of both the 
other ſides: that is,if of the three (1des of a right-angled wi- 
angle thou ſhalt make three ſeuerall ſquares, the {quare of 
that ſide ſhall be equall ro the other ewo ſquares, made of 
thoſe {ides which doencloſe or containe the right-angle. 
Thusin Arithmeticke one number is aid to be able to do 
as much as two other numbers, whe as that number mul- 
tiplied by it ſclf,(hall make as much as thoſe two ſhal make, 
multiplied by chemſclucs : thus 10 mukiplied by zo ma- 
keth 100. Item 6 by 6,giueth for the product 36 : And 8 
by 8,yceldeth 64. Now becauſe that 36 x 64, thatis, 36 
added ro 64, do make for the ſurme 100 : And that 100, 
arg equall to 100; Therfore I ſay that the power of 10isas 
murh as the powers,or poſſibilities of 6, and of 8. 
This kinde of multiplication of anumber by it ſelfe,is cal- 
led Quadratura numeri, or Geneſis quadrati, the {quaring 
of a number,or the making ofa Quadrate : And contrari- 
wiſe, the diuiſion of ſuch a like ſquare or quadrate, by the 
ſide whereof it was made, is called Analyſis lateris quadra- 
t4,The extraRion or invention of a ſquare roote. Now as 
cucry Multiplication,and Diuiſton,ſo alſo this ſquaring of 
anumber, and diuiſion or extraction of a ſquare roote,is 
done cither iointly by the whole, or ſeuerally by parts, at 
many operations. The firſt is to be done and performed 
by Pythagoras table, which is ſet downe a little before: 
The ſecond is to be done by the preſcript of the Rule next 
following. Bur firſt that Tableis to be learned by heart. 
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2 If a number be divided into two parts , the 

Square of the whole number fhall be equall 

eonro the ſquares of the parts, with a double 
plaine. made of them both. 

This in Geometric, ſpoken of a right-line, isthe $8 c 
xij R: and is thus laid downe by Ramus: S# reds eſt ſetts 
in duo ſegmenta , quadratum totius aquatur _ ſee- 
mentorum, cum duplici rettanenlo virinſque; If aright line 
be cut into two portions,the ſquare of the whole line,is e- 
quall tothe ſquaresof the —— two right-angled 
parallelogrammes made of both the ſaid portions. It is a 
conſeRarie drawne out of the 3 c 11 e x booke of Ramus 


I4 


his Geometric. Suppoſe the right- 4 m«® 6 2c 
line giaen were ac: leticbein b,de- Wi 

uided into two parts, a b, and bc. 1 
Now let the quadrate made of the | ,., 

whole line ac, be ac 1d: and from 4* 
the diuifton b,drawne aline parallcll ſi LW « 


tothe {ide cl: Item, at the ſame di- 
ſtance, draw another parallell to 
ac; and thou ſhalt deuide the quadrate ac1d, into two 
ſorts of right-angled parallelogrammes, to wir, into c i, 
and di,ewodiagonals: Irem,into ai,and li, two comple- 
ments,as the Geometers callthem . Now that theſe two 
diagonals,with the twocomplements, are equall vnto ac 
1d, the quadrate made of the whole line ac, it is moſt 
manifeſt. Forthe whole is equal! to all his parts ioyntly 
taken. Butthe two Diagonals,and two Complements a- 
foreſaid, are all the parts of the Quadrateac1d, as here 
thou ſeeſt. Therefore if a right-line be deuided &c. This 
rule the Arithmeticians, ſpeaking of numbers, doe ſer 

downe in theſe tearmes: It a number,&c.Which Barlaam 
| hath 
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hath arithmetically demonſtratedzto whom I referre thee. 
Outof this rule is framed the Quadrature or Fabricke of 
the whole ſquare, by the two ſegments or portions of the 
ſide;and that in this maner : As for ex2mple, let the num- 
ber giuen be 7, andthe quadrate of the whole number 
Ictit be49. Then deuide the ſame into twoportions, to 
wit, into 4 and 3. And lct theſe two numbers multiply 
one another,the foure produtts 9,12,12, and 16 added, 
(hall make 49, equall vntothe former produR,made of 
7,the whole number. Againe, let the number giuen be 
13; andthe ſquare of this whole number let it be 169. 
Now let 13 the whole line, be devided into two parts, to 
wit,into 10 and 3:lct theſe multiply one another, and the 
ſeuerall products ſhall be foure, the ſumme of which ad- 
ded together,ſhall be equall vnto the quadrate or produRt 
made of the whole line 1 3:the example is thus: 

'3 © The whole number giuen, 

13 
169 The Quadrate of the whole. 


20.3 Tae _m—__ of the whole number deui- 
IO 3 ded. 


' 9 TheQuadrateof theleſſer portion. 
30 The two Plaines made of the two portions mul. 
30 tiplied betweenethemſelues, 


100 The Quadrate of thegreaterportion. 


169 The ſumme of the Quadrates and two Plaines, 
equall to the Quadrate of the whole. | 
Therefore 


3 The fide of the greater Quadrate, i the fide of 
one of the Plaines ; and being doubled,it is the 
fide 
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fode of them both together : The other fide of 
borhthe Plaines iomnely taken,ss the fide of rhe 


leſſer Quaarare, 

It followeth neceſſarily of the former, This rule teach- 
eth how to reſolue a Quadrate giuen,or the maner of Ex- 
tration of a ſquare or quadrate roote. The formcr rule 
taught chat the true {quaring of a number, diuided into 
parts, conliſted of ewo ſ{quarcs and two plaines . So that 
the true reſolurion of a Quadrate ſomade , muſt be the 
invention of the ſeuerall fides of the ſaid particular ſquares 
and plaines, whereof the whole Quadrate giuen conft- 
ſeth, For it is the ſame way from Cambridge to London, 
that it is from London to Cambridge. By the former,the 
fide of the ſquare 169,was 1 3: which (ide ornumber con- 
ſiſteth of two ſeueral numbers,ro wit,of the article 10,and 
the digit 3. Here, by the former rule,the greater ſquare is 
Too, and the {ide thereof is 10: The one Complement or 
' Plaine is 30, made of two fides, whereof the one is 10,the 
ſide of the former ſquare: Therefore 30,is the (ide of 60, 
the ſumme of both 'the plaines' . The other {ide of 
the Plaine (ſingle or double) is 3, which isallo the ſide 
of 9,the leſſer ſquare. Theſe grounds thus laid, the pra- 
Qile is tobe Gemed according to rhe direction of this 
rule next following. 


4 If the fide of ſome greater ſquare be ſought, 
firſt beginning at the right-hand, diſtinguiſh 
the number giuen continually by paires, for (0 
many particular ſquares : Then ſetting downe 
the fide of the firſt particular ſquare found 
within the Quotient, ſhalt double os” fide 

wid, 
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found, for the baſe of the firſt Complement. 
Laſtly, the Complement deuided by the Baſe, 
_ the Quotient ſhall be the fide of the next ſuc- 
ceedng Square, 
As in 144,the example ſo oft mentioned, firſt beginning 
at the right-hand,or fuſt hgures,I diſtinguiſh ir thus, t ,44; 
wherby I vader(tand that the particular ſquares, where- 
of the whole (ide is comprehended, are two. This done, I 
ſeckeamongſt the ſquares of the (ingle figures, ar the x e, 
for the fide of r,the firlt ſquare,& I linde the ſide to be al- 
ſo1:ThisſfideIplacein the quoticnt, This (quarel ſubtract 
from x1,thelaſt period, and there remaineth nothing. Se- 
condarily, I doublethe ſame _ orſide found,and 
I make 20 (for indeed the firſt diagonall's fide is10 , and 
the ſide of both rogetheriointly taken is 20 ; as we ſaw at 
the pe.) By this I deuide 44, the whole period, or num- 
* ber remaining, andI findethe quotient to be 2, for the 
other ſide of the Complements, and theroote of the lef- 
fer Diagonall : Therefore I multiplie firſt this quotient 
laſt found by itſelf, and I make 4, for the leſſer Diagonall 
or ſquare. AgainelI multiplie the ſame quotientby 2othe 
Deviſor, and I make 40, for the doubled Complement. 
Laſtly, I ſubtraRt 44,the ſumme of the ſzid doubled com- 
plement, and leſſer diagonall, from 44, the number re- 
maiaing, . and there remaineth nothing : Therefore I ſay 
thar,r44 the figurategiuen, isarrue Quadrate, Andthe 
fide or Roote thereof 15 12, which was deſired. 
Item, Lerthe fide of the Quadrate 9604 be ſought. Firſt, 
beginning at theright hand,[ diſtinguiſh the quadrate gi- 
uen continually into payres of degrees, thus 96,04; and I 
finde the number to containe rwo ſuch paires : And ther- 
fore I conclude that the whole fide of = quadrare _ 
t 
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doth conſiſt of two ſingle ogurss This done, [ firſt ſeeke 
amongſt the ſquares of the {ingle figures, at the 1 egfor the 
fquare 96; which number, becauſe I inde it not amongſt 
them, I fay isno true ſquare. Now the greateſt ſquare con- 
reined in 961 findeto be 81,and rhe fide or Roote of itto 
be 9. This fide Iplace within the quotient. Then multi- 
plying 9 by itſelte, I make 8r, for the greateſt Diagonall, 
which placed vnder 96, and ſubtracted from the ſame, 
there do remaine ouer the head thereof 15 : Now cancel- 
ling 04, I place themalſoouer the head,as highasthe ſaid 
15. Secondarily, doubling 9 my quotient nowe tound,[ 
make 18 (or, for the reaſ6 before recited,180)ftor the Bale 
ofthe Complement: Then by this baſe I deuide 1504,the 
naber remaining,and 1 find the quotient 8.This therfore 
I likewiſe ſet downe by 9 ,for the other (1c of the Plaines, 
asallo forthe ſide of the leſſer Quadrate, For the proofe of 
this later worke, 1 maltiplic firſt the ſaid quotient by it ſelfe : 
| Then 1raultiply the ſme quotient by the doubled Complement, 
that is,by the Dewiſor: Laſtly I ſubtrat4 the ſumme of theſe two 
products from the number remaining. As inthis our exam- 
ple,I multiply 8,the quotient, by it ſelf,and I make 64,for 
the ſecond or leſſer quadrate: Thenl multiply 180,my de- 
uifour, or baſe of the complements, by che ſame quotient 
8, and Imake1440, for the ſaid double Compkment: 
Now 1440 >< 64,0r the ſumme of 1440 and 64,is 1504. 
This, I ſubdu@ from 1524, the number remaining, and 
there is left nothing:Therefore 1 lay that 9g&04,the num- 
ber given, isa true Quadrate, and the ſide or Roote ther- 
ofis 98,which was deſired. The example is thus: 


x524 
180)9694 (98 
8r 
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I.The baſe of the 11. The doubled 111.Theleſſer 1V.The 


Complements: Complement: Quadrate: Samme: / 
90 180 8 1440 
2 8 8 64 
189 1440 64 1504 


Therefore if thou ſhale multiply 98 in it ſelfe, thou ſhake 
 raake 9604,the number giuen. For the Quadrates of the 
Segments 90,and 8,with their Plaines or Complements, 
are the parts of the Quadrate of the whole number 98. 
The geneſis or making of this Quadrate, after our pre- 
ſcript, is thus: $0 8 
99 $ 


\þ 5s Having foundthe Quotient of two, or more fi- 

gures,if yet the whole fide of the Quadrate giu? 

be not found, thou ſhalt double the whole quo- 

tient already found: And then ſhalt in all things 

elſe whatſoeuer, obſerue the ſame order as was 
preſcribed in the former, 

And in this cxample: The fide of 15129 is deſired: Firſt, 
hauing deuided it, as in the former we haue taught,con- 
cinually into paires, thus, 1,51,29, I finder robe a Qua- 
drate ; and t alſo to be the fide thereof. This fide I write 
idche Quotient, The quadrate of this quotientI ſubtract 
from 1, and there remuncth nothing, Then I doublethe 
ſaid quotient :,and I make 2,(which in reſpeR of the next 


periodI cal 20)for the baſe of the __ Complement: 
| 2 By 
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By this I deuide 51, thenext period, and I find the quoti- 
ent 2, for the height of the ſaid Complement, and fide 
of the leſſer quadcate. This latter quotient therfore I mul- 
tiply firſt jn it ſclfe,xnd I make the quadrate 4: Then again 
by the ſame quotient I multiply my devilor 20, and 1 
make 40,for the doubled complement: Now 49 >< 4,arc 
44,which I ſubrraR from 51,and there remaine 7: There- 
tore the doubled Complement, with the ſecond Qua- 
drate,is 729. Laſtly by this rule, I double the whole quo- 
tient 12,and I make 24, or inreſpeR of the period follow- 
ing 240, for the baſe of the doubled Coplement:nowtehe 
quotient of 729, by 240,is 3,for the ſide of the leſſer qua- 
drate, and height of the ſaid Complements. This done 
I multiply 3,the laſt quotient found by it ſclf,and I make 
9,for the lefler quadrate.Item I multiply by the ſame quo- 
tient 3, the deuiſour 240,and I make 720,for the doubled 
Complement, Now 720 xg,thatis,729,] ſubtraRt from 
729, and there remaineth nothing, Therefore I conclude 
that x 512 9the number giuen ,is a quadrate: And rhe 
fide thereof is 123, conliſting of three figures. The whole 
worke is thus: + 929 
| +3 
20)2,5 2,2 9(123 
x 


44 
7-9 Ree Y 
\{-The bate ot thej( [The doubled 111, Theleſle | { V, The ſumpne of the 
Complement. | Quadrate JZomplem.and Quadr, 
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Ingreater cxamples theres yer'greater vatiety tobe ob- 

ſcrued. Let therefore the practioner reſolue this one great 
Quadrare, 61929672906515252224, ſuch as arc often to 
be reſolued inthe making of thoſe tables of Siwes,Secants, 
and T angents,of ſogreat and wonderful vſe in many buſi- 
neſſes,where the vic of theſe Artcsare required. 

From hence do follow many particular Conſearies, 
Firſt the Sivgle figures of any Duadrategiuen cannetexceed 
the dauble of the number of the ſingle figures of the ſide there« 
of.The reaſon is from the x ce ijzto wit, becauſe the produt 
of the greateſt ſingle figure by it ſeif,colifteth nor of more 
then two figures. And 
2 Iſ the number ginen beginning at an vnity, and ſo increa- 
ſing according ta the natural order of niibers unto the middle- 
moſt, ſhall from the ſame,in the ſame maner decreaſe vnto an 
wvnity,the ſide of the ſayd quadrate ſhall conſift ef unities: And 
the ſame middle number ſhall ſhew the number ef them, As 
for example: Suppole thenumber gigen were 1234321, 
here becauſe it beginneth atan vnitie, and ſo increaſerh 
vnto the middlemoſt, and from the ſame middlemoſt de- 
creaſcth inlike maner continually vntoan vnity: Andfor 
that the ſame middlemoſt number is g : | fay that the fide 
or roote of the quadrate giuen confiſterhaltogerher of v. 
nitics: And that the number of them is but 4, thus1111. 
Item, the (ide of this quadrate following,123456789876 
$4321,is 11111111. Therefore on the contrary, if « nuveber 
to be multiplied by it ſelfe Ao conſiſt altogether of unities, vs- 
der the number of tenne,the product ſhall from an wvnity in+ 
creaſe and decreaſes aforeſayd, 


6 The difference of rwo pn-qual quadrates giueny 
is the quadrate of the difference of their fides, 
With a double plaine made of the ſame differ tce, 

| D 3 and 
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and the leſſer fide.This &s calledche Gnomon, 
or ſquire, 2 4 xij;07 12.6% R. 


As for example,Let the two Quadrates giuen be 144, 
and 100, And their Difference let it be 44. Againe, Let 
their Sides be12 and 10; And their difference ler it be 2. 
Nowe letthe Quadrate of 2, the Difference ofthe ſides 
be 4. Apgaine, Let thePlaine made of 10, the lefler fide,8& 
of 2, the Difference of the (ides, be 20. Now 20 4 20,arc 
40. And 40 »4 4, are 44, the Gnomon or difference, 
whereby the two Quadrates 144, and 100,dodiffer one 
from another. Therefore 


7 If the number giuen benot atrue Quadrate, 
the remaine (tobe added vnto the fide... of the 


greateſt Quadr te conteined in the ayd number 
ginen) ſhalbe denominated of the Gnomon, or 


difference of that ſaid greateſt Quadrate, and 
that which js next aboue it, 


Let the number giuen be 148,which by the 5 e, is no 
erue Quadrate : and therefore the true fide thereof can 
neuer be found . But the ſide,ſomewhat neare vnto the 
true (ide, is thus found. The greateſt Quadrate contained 
in 148,the number giuen,144,whole ide by the ſaid 5 e, 
is 12.[tem,the Remaine or difference of 144,% 148, is 4, 
forthe Numerator of the parts ſought. Againe,the Qua- 
drate next greater then 144.,is 169, and the fidethereof is 
13. Laſtly,the Gnomon or Difference betweene 169, and 
144,is 25, the denominator ſought. Therefore 4, are the 

delired. Theſide then of 148, neare vnto the true 
de,is 124. Bricfly,” The Denominator of the parts ſought, 

. t#the difference of the greateſt ſquare contained in the _ 
& 
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ber ginen, and thenextgreater about it Let the number gi- 
uen be 11: the greater Quadrate contained in it is 9, 
whoſe ſide is 3. Now 11 — 9, 1is 2, for the Nammerator 
deſired. Itemgthe next Square gicater then 9,or 1xis 16, 
and the ſide thereof is 4. Now 16—-9, is 7, forthe De- 
nominator of the (aid parts. The (ide of-11 ,nearevntothe 
erueſide,is,z3.116,* The ſard Denominator is 1he double of the 
fide of the greateſt Buadrate encreaſed by an vnitie. In the 
laſt exawple, the ſide of the greateſt quadrate contained 
in 11,is ;;zwhoſe double is 6. Therefore 6-+1, that is 7, is 
the Denominaror ſought, and the parts are }. Againe, 
3 The denominator of ſuch like parts ſhall be the ſumme of the 
ſide found, and of the ſide of the next greater quadrate aboue 
it, Inthe former example, the £le of- 9, the greateſt 
Quadrate conrained in r1,is 3: and the (ide of 16,the 
quadrate next aboue 9, is 4. Now 4 x 3,that is 7,is the 
Denominatordefired; and the fide ſought is 33. 


8 The Produtt made of two like-plaines, is a 
Qugdrate: and the fide thereof is the proautt 
of the baſe of the one,bythe height of the other. 


Like-plaines,are plaines whoſe ſides are proportional, 
20d vij. Let the Like-plaines ginet be 6,and 24:whoſe 
fdes,3,2,6,4,arc proportionall: that'is,as 3,rhe baſe of 6, 
is vnto 2,the height of the ſame:ſo let 6,the baſe of 24,be 
vnto 4,the height thereof. Here firſt I ſay,that 1444he 
produ@ of 24,by 6, isa quadrate . Againe I ſay, that 22, 
the produR of 3, the baſe of 6, the firſt plaine, by 4the 
height of 24,the ſecond plaine; orcontratiwile, the pro- 
duc of 2,the height of 6,the firſt plaine; by 6, the baſe of 
24.the ſecond plaine, ſhallbe the roote or fide of the (aid 
Quadrate. The example is thus: 


. Of the Quadrate Car: 3; 


24 ro 
6 2 4 


— 


144 I2 
The Quadrate, The ſide or roote thereof, 


9 If three numbers be continually proportionall, 
theprodutt of thefirit and che laſt equal 
forthe quadrate_. of the middle numbers; And 
contrariwiſe, If the quadrate of the middle. 
wumber be equall to the produtt of the firſt and 

i the laſt, the three numbers giuen ſhalbe conti- 
nually proportionall. 

Let the three numbers given continually proportio- 
nall, be 4,6,9, the produt of 4,by 9,the fuſt and thelaſt, 
Guallbe 36: [tem the ſquare or the product of 6 by it ſelfe 
ſhallalſo be 36: On the contrary, it the quadrate, ſquare, 
or produRt ofthe middlemoſt be cquall vnto the pro- 
duR ofthe firſt and thelaſt, the three numbers giuen are 
continually proportionall ; As Euclid doth demonſtrate 
and teach at the 16 p vj,and 20p vij,of his Elements. Item, 
Ramus handleth this propoſition in three ſeuerall places; 
to wit atthe 15 eijj ofhis Arithmeticke : At the ij conſe, 
, of the 14 ex, andagaine more ſpecially atthe 4 ex ij, of 
his Geom. Yerindeed,ſaich Schoner, there is ſomething 
inthis more then may be performed by that 15 chap. ot 
the ſecond booke of his Atithmeticke. For diviſion can- 
not finde out the meane proportionall: But in di- 
uerſe caſcs there is required, to the performance of this,the 
exrraRion of a ſquare roote(of which we haue ſpoken be- 
foreat the 4and5e:) by the whichalſothe Deuiſouris 
ſought. Asforexample, ſuppoſe the meane proportio- 
nall 


Cars. or Square number, 25 


nall berweene 16,and 64,theextreames giuen, weretobe 
ſought.Here the produ@ of 64 by 16,is 1024;and the fide * 
of 1024, by the 4 e,is 32,the meane proportional deſired. 

A proportion requireth foure bounds ornumbers, If 
the ſecond and third bound be the ſame, as inthis our cx- 
ample, itis called a Continuall proportion: Ifthey be di- 
uerſe,it is nameda Diſioyned proportion. Now generally, 
whetherthe proportion be diftoynedor continual, this 
ruleis true : 1ffonre numbers be —_— the produtl7 of 
Iwo middle numbers ſhalbe cqual tothe produdt of the fir(f and 
thelaft, As forexamplc,As 12 is tog, ſolct 6 be to 2.1 
lay the product of 6 by 4,ſhalbe equall tothe product of 
I2 by 2,Forletthe produd of 12 by 6, be 72. Here there- 
fore the product of 6 by 12,ſhalbe alſo 72, by the 3c iijj c 
j Saligna. 


( If 1wo numbers be proportional to one and the ſame number, 
they are equall betweene themſeluet:10 e vc Salig, 
CIf one number do multiply many nombers, 
10 | theprodutis ſhalbe propertionall unto the 
But 72 4 numbers PUed:'5 0). 
proportio- | 7 But 12 doth multiply 6 (and maketh 772 by 
wall unto the conſlruftion:) Item it maltiplieth 2. 
the_ pro» Therefore 43 72 46 vnto the produtt of 12 
duft of 12 by 2:ſ0 u 6 vnto 2: and olythe Lrant ue 
by 2: and; | 12 VO 4 
a741ne , to 
the pro-| {if ene number do multiply many Gre. 5 
[4x27 of 6 |") Sag 
” 4 | | But 6 doth multiphy 12,and 4. 
$*0 Therefore as 2(which # the of 6 


- byn, 4s Was manife ) 6 vnto1be | 
CI 


ore 
| odu7 of 6 by 4,ſ0% 12 vmto 4. 
Therefore the produits of 12 by 2,and FA 6 by 4,are equall, 


& 444, 
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This propoſition is commonly called the Golden rale: and 
" indeeduuthitisthat the Mathematical arts do daily reape 
from hence fruites ia value more worth then gold. -. 


10 If the three numbers continually proportionall 
giuen, be fimple between themſelues the firſt & 
the laſt ſhalbe quadrate or ſquare numbers: 

Item, If of three numbers continuallie propor- 

fionall giuen, the firſt be a quadrate, the third 


alſo ſhalbe a quadrate. 


As forexample,Let the three numbers continually pro- 
a I, and ſimple betweene themſclues giuen,be 4, 

6,9; thefirſt and thelaſt, ro wit 4andg, are quadrate 
numbers. 

Again,ifrs, 3b, » 64, be continually PRn—_ &16, 
the firſt bound bea quadrate; 64 alſo, the third bound 
ſhalbe a quadrate, Theſe both are dem6ſtratcd by Euclid, 
and his Expoſitours atthe 2 Anda, vaine atthe 22 prop. .of 
his vitj booke. 


11 If a quadrate do multiply a quadrate (or aye 
many continually ) the produtt ub ne 
drate; and the fide of the quadrate ſo made. 


ſbalbe the produtt made by a continuall male 
plication of the [euerall fides of the particular 
quadrates given. 


 Asfor le; Let the quadrate 4,multiply thequa- 
drate 9, and ct produR fre 


ade be 36: Here fuſt I 
lay, 


». 


Car.2. 


ſay,cheprodutof ae. ———_—_ __ 

eproduQ of 36 isallo 2 rem I fay, that & 

the produd of 2 by 3, thefides of 4 & 9, bby mat 
uadrates giuen,ſhalbe the fide of 36,the compound qua- 
rate. 

ItE,25401600,the product cominually made of 4,9,16, 
25,36,49, is a compound quadrate: And.theſide thereof 
is 5042, which is theprodu made of 2, 3,4,5,6, 7,conti- 
nually multiplied between themſclues. 


12 If a Quadrate.. doe denide a number aftig- 
ned by 4 QuadratePÞ, the affiened ſhallbe a 
Quadrare. 


This alſoariſeth from the ſame fountaine. As for ex- 
ample, Let 4,2 quadrate deuide 64,the number affigned 


by 16, aquadrate. I ſay that 64, the number aſſigned is 
likewiſe a quadrate, : 


13 If the produtt of two numbers aſiigned be a 


quadrate , the fide of that quadrate fbal be the 
meane proportional berweene the aſigned, 


As for example, Let thenuumber between 
which we deſire the meane be the qua- 
drates 144,and 64;and let theproduRt of them be 9216:I 
ſay that 96,the ſide ofthe ſaid compound quadrate made, 
ſhalbe the meane proportional defired, that is, as 144 is 
vnto96:So g6is vnto 64. The 1004s built vp- 
on the 9 e vj cjSalign.which isa ſpecial conſeary drawn 
from the 2 c 14 c,ot the x booke of Ramug his Geometry: 
The argument is thus framed 

E 2 If 


- _ OfoleQuatrate 


t 


Carl. 
"1f the produt3 of the two middlemoſi numbers be equal to the 
| Pare and wma 9 magmas 5 ginen 

are proportional betweene themſelnes:9 e v\c) Sal. 


| Bat the produt3 of (The ſide « a number, which multiplicd 
144 by 64692161 wit ſelſe doth make «quadratic, 
the grant: 1nd | But 96 u the ſide of 9216, by the con. 
3 the produdt of g rattion and grant, 
by 96 be 2 middle | Therefore 9216 u made of g6, multi. 
| nibers,gs atfo 9216, © plied by it ſelfe, 
Therefore 144,96, 96,64 ore numbers oiuen, are 
Proportionall berweene themſelues:and ſo the meane pro- 
portionall betweene 14.4,and 64 the two number: ginen, 


 w#fonnd,q.ef. 
Therefore 
14 If anumber ſbqllby it ſelfe deide a nicber mad: 


of any rwo numbers giuen, the quotient ſbalbe 

the meane proportionall berween the rwo aſ- 

fined : 108 rojciSahp. 
" The nile isgenerallthus: 1feve number ſhell deviderbe 
produtt of tive aſſigned, the deaiſour and the gue ſhallbe | 
the mean continually preportionall,betweene the aſſiened, As 
for example,|ct 6,multiplying 4, make 24: And let 8 de. 
uide 24by 3:1 fay,as 6 isto 8, fo is 3 to4. Bur the ſpeci- 
all conſeRarie is more fitter for our purpoſe, Therefore 
for example,Let the produdt 144 by 64,be 9216, andler 
96 divide 9216, the ſaid product, by 96: I ſay, that 96 
is the meane proportionall betweene 144,and 64, the 
rwo numbersgiuen:that is, as 144 isvnto 96, fo is 96 
vnto 64. 


CHAP, 


» Cary. 


Of boord meaſure, 9 
' CHAP. 1IL 
Of the making and vfe of certaine Tables and Iniiruments, 
deniſed for the more exat? and ſpeedie meaſuring 
of all ſorts of Plaines, 


TE Laincs, according to their divers nature 
(& lt D 8} and qualicic, are meaſured by diuers and 
7 ESE | undry kindes of meaſures: For ſomeare 
v$:22 ; meaſured by the Foote , others by the 
SCE Yard or Elne, othcrſome by the Rodde 
or Perch,and ſuch like. Now theſe meaſures being defi- 
ned by Ac of Parliament , "it ſball not be amiffe-to ſet 
downe the words of the Statute, ſo farre foorth as it ſhall 
concerne this argument. It is ordained, ſaith the Statute, 
that three graines of barley drie and round, doe make an 
Inch; twelues inches do make a Foote three foote do 
make a Yard; *fiue yards and an halfe,doe make aPerch,; 
and fortie Perches in length, and foure inbreadth, doe 
make an Akre. 33.Edw. I, De terris menſ#randis. Item,,De 
compoſitione Y lnarum & Perticarum.Sce allo more of this 


« oye Fectewy mecedcd : Oe — 
erefore of flat meaſure, is ari ,12 in- 
ches long,and 12 inches broade, that is,a foote of boord 
is aplaine,containing 144 ſquare inches: For ſach is the 
produR of 12 by 12. Here, as alſo inthe other which fol- 
low,obſerue, That the Breadrh is alwaies giu&;the Length 
isdefired , If therefore the breadrh giuen be 12 inches, 
it isplaine by the former definition, that.22 inches of 
length doth make a foot of flat meaſure. Bur ifthe breadth 


giacn,be cichergrearer orleſſer then 12, the lengrh defi- 
red not focal ood, Far here ſome art isoft times 


5to be conceiued and done by the 
E 3 14C 
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14cofthe former : For there we learned haw to 
j diuers . Admit now a boord to 


be meaſured were but 9 inches broadehere,as thoſe rules 
didteach vs, Idivide 144,by 9 the breadth giuen, and I 
finde inthe quotient 16,for the length deſired. For as 12 
is to9gſo is 16 to 12; that 13,16 inches in lengrh,of the 
breadth of 9, are <quall to 12 inches of length, of the 
breadth of 12. Thus you may make a Table or [nſtru- 
ment to {crue readily at all times, for the more ſpeedie 
andexaR meaſuring of all ſorts of plaines by the foote 
uare. For, 1f yow ſball divide 14.4, by the ſexerall breadihs 

, the quotients ſhall ſbew the length deſired, anſwering 

#8 their ſexcrall diuiſors or breadthsginen, Now where you 
do beginne (I meane whetheratthe greater breadth,and 
ſodeſcending ſhall end atthelefſer, or contrariwile) the 
matter is not great. Againe, the Carpenters or worke- 
mens inſtrument which they vſe in this caſe, being but 
ewo foote in length, it ſhall not be neceſlarie —_— 
atany breadth greater then 24, as ſhall be manifeſt here- 
I we - > ———_ of this Inſtrument 
or . Beginning then at 24, and ſo deſcending ro the 

THe tus 


leſſer, the 


The 


Car3. 
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The vſe of this Tablegohim 
that vnderſtandeth the for- 
mer, is plaine and cafe. on 
hauing any breadth giuen 
mn. _ 1,1 ſeke in a- 
monegſt the breadths in rhat 
columne vpon the left hand, 
and in the othercolumne vp» 
onthe right hand oueragainſt 
it, I find thelength deſired. 
: As forcxample; A baord 
to be meaſured is 18 inches 
broade, I defire to know 
what length of that breadrh 
ſhall make a foote. Rt In the 
ſecond columne, 
13, in the firſt columane, 1 
finde 8. Therefore Lay, euc- 
rie 8 inches in length,of that 
boord that is 18” inches 
broade,ſhall make a foote of 
flat _ —— 
2 aine, ſuppole t 
breadth of a pocce of Glaſſe 
ts be meaſured, were 5 in 
ches -——areny I finde, that 
euery 28 inches, and $ of6ne 
i doth make a Lore of 
thatkinde of meaſure. 


2 But what ifthe breadth given begreater, or leſſerthen 


any breadth between 2 
anſivered with as great 


4and 1? Ianſwer,the queſtion is 
facility. For firſt admit the breadth 
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iyen were 36, which is greater then any breadth in our 
,here if I take ſome luch knowne parte of 36 (partems 
aliquetam, a knowne parte, the Arithmeticians call it) as 
may be founde in our Table, thelength deſired ſhall an- 
ſweare vnto itin the like proportion: As for example, it I 
take 18 the ;of 36: then itis manifeſt, the length deſired 
ſhal be bur 4 inches,the one halfe of 8,whichisthe length 
anſwering ro the breadth 183. Or, if I ſhall amongſt the 
Breadths take 12, which is but the third part of 36, my 
breadrh giuen : then alſo ſhall 4, whichis the} af r2, the 
length found,be the length deſired, anſwerableto 36 the 
breadth giuen : Or which is allone,cuery 12 inches in 
of that boord thatis 36 inches broade, (hall con- 
py may _ __ —_—— . 
ine, c readth giuen were an 100 inches. 
fe. Here No bdarthe*per of foo, Therefore I fay thar 
74 in length, of that plaine that is 100 inches broad, ſhall 
containe fiue foote of flat meaſure. 
5 Laſtly, Admittethat che breadth giuen were but inch, 
which 1s leſſer then any one of thoſe ſer downe in our 
Table. gz, Here I double, treble, or quadruple thenum- 
ber given, vntill I may finde it in the Table,and thenit is 
manifeſt,that thelengrh found ſhall be anſwearable to the 
breadth giyen in the like proportion. As for example,1t I 
double*,I maker. Now tothe breadth of r inch, in the 
Table there anſweareth 144 inches of length : Therefore 
the double of 144, that is, 288 (halbe the length deſired 
pig inch ofbreadth. Or, which isall one, 144 
inches ofleogrth of that breadth,that is bur jinch broade, 
ſhalbe but }foote of flat meaſure. Thereaſon of this isma- 
nifeſt,onr of the 14 element of the tenth booke of Ramus 
his Geometry, 
By this Table you may make a Ruler or inſtrument, 
wherby 


Cary: - 


—— 
- 
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whereby the ſame may be performed yet with greater 
_ and more facilitie. For this-inſtrument is none 0- 
erthen that which Artificers do vic in this caſe, Itis, I 
lay, noother buta Rulc, as chey call it, of two foote long 
(more orleſſe, as you (ſhall thinke moſt conyenicnt for 
your vic) and of wins breadth you pleaſe, dinided, as the 
maneri;,into inches and paites of inches,with a thwarting 
or beuclling line drawne from (ide tofide, bearing the (c- 
uerall leogths aboue mentioned in our Table, Thar, for 
thy better vngerſtanding, we do more particularly thus 
deſcribe.Firſt with the 1age I ſtrike two parallelllines,the 
oneasneare vato the one edge,the other vntothe other,as 
ſhall be thought moſt conuenient: Theſe are the breadths, 
24 and 6, Now to the breadth 24, in the Table, there 
anſ{wereth 6 inches for the length : Therefore in the vpper 
line b:ginning at the right-hand, I account toward the 
left,s inches: There I make a marke. Again,torhe breadth 
6, inthe ſame Table, thcre anſwereth 24 inches for the 
_—_ : Therefore in the neather line counting as afore,[ 
a markat the 24 inch. From theſe two marzes Idraw 
a line ouerthwart the Rular, In this beuelling orthwar- 
ting line,by rhe helpe of a ſquire,[ note all the lengths no- 
ted in my Table,berweene 24 and 6. As for example, To 
the breadth 23,in the Table,there anſwereth for the 
6 inches, and £ partes of one inch. This length, I note 
ginning mine accoiit as before,in one of the parallel lines, 
Then by the help of the ſquire I note the ſame vp6 the be. 
uelli line. Io like maner I ſer all the reſt of the breadths 
from this, vnto 6. This being donethe Rular is perfected, 
and fic for vic in all caſcs,as is preſcribedin the vic 
of the Table. | 
. The wſe of this Ruler is plaineand ealie,if cither thar of 
theublyorthe manerof makingthiobe wel racertioos. 


For, 
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For, If you ſhall ſethe out the breadth ginen in the beuelling 
line, the inches & parts of inches from thence wnto the end of 
the Rular toward the right-hand, ſhall be the length deſired. 
I. As for example, Suppoſe the breadth giuen were 12 
inches : Here I finde breadth 12 noted atthe twelfth 
inch from the beginning of the Rular : Therefore I ſay, 
_ 12 inches in length , of that plaine thatis 12 inches 
broad, ſhall be a foote of flat meaſure.lI. Againe, Admitte 
the Breadth were g inches. This is noted inthe thwarting 
line at 16 inches from the ſayd end, Therefore I ſay,That 
16 in lengthof this breadth,ſhall make a foote of Gar mea- 
ſure, III. Admirthe breadth given were 64 inches. Here 
becauſe T have none ſogrear, I take 16, the ; of it. Now 
the breadth 1g, is m_—_ onthe beuelling line, 9 inches 
from the ſayd end. ThereforcI lay that every 9 inches in 
length,oof that plaine that is 64 inches broad,doth contain 
4 foote of flat meaſure, 1V. If the breadth giuen beleſ- 
ſer then any vpon the beuclling line, then double, treble, 
or quadruple,8&c. the ſame, asafore is taught; and the 
lengrh found ſhall be but the halfe, third part, or fourth 
part &c. of thelengh deſired. As for example, Admitte 
the breadth giuen were 2 inches: Here becauſe vpon the 
beuelling line I finde no number leſſe then 6 : Therefore 
I treble 2,andI make 6. Now 6 being placed vpon the line 
of breadths,or beuclling line,24 inches from the ſaid fore- 
end,I ſay, That 24 inches of length, of that plainethatis 
but 2 inches broad, is but * part of a foote of flat meaſure. 
V. If the breadth giuen,befides the whole inches,do con» 
tainealſo ſome part or parts of an inch, then that isto be 
proportioned outbetweenthe whole number giuen, and 
the next greater aboucir, As for example, Admit the 
breadth giuen were 9 inches & ! : Here the length deſired 
will fall out proportionally between 9 inches G——_ 


CAP. 3 Of the vſe of the Yard. 
and 10, aboure 15 inches and 5, from the ſayd end. 


Of the meaſuring of Clth Wainſcot,P aimting, 
Paning Cc. by the yard. 'Y 


2 T'ythe Yard wedo meaſure Cloth, Wainſcor, Pain- 
ting, Pauing,&c.The yard,as is aforeſaid,doth con- 
raine in length 3 foote, or 36 inches. Therfore the yard- 
ſquare, or a yard of flat meaſuredoth containeg foote,or 
1296 inches. This kinde of meaſure they commonly di- - 
vide into 4 quarters: And every quarter into 4 _ 
Vpon the former grounds the like Table and in t 
for this kinde of meaſure, may be framed as was for that 
of boord, if any man ſhall thinke it worth the while. Butit 
ſhall not be much loſle of time or labor,to ſhew in a word 
ortwo how it may bedone, Ina yard-ſquatethere is 16 
quarters ofa yard ; or 64 nayles: Therfore if you ſhall di- 
uide 16,07 64,by the breadth ginen, the quotient ſhall be 
the length deſired. The Table then for this kinde of mea- 
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ſure is thus: 
Thebreath eng | 
Y.q. N. /Y.q.N. The vſe isplaine. r. Admit a 


olo 400 peeceof Wainlcotre were three 
o20 200 quartersof a yard broade, what 


030 111; lengthofthatbreadthſhall make 
too I1oo ayard of flatte meaſure? R.one 
Ss of! EINER er ALS 
ES ,or thereabour. The propor- 
130 0©2,: tionasaforcis thus:As 4 isto3, 
200 020 ſoisg;vntog4- 
2 nal ery that is, halfe a 
yard broade;what length ſhall make a yard ſquare7R.two 


Ig F 2 3 But 
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Bur the vſe of this is berter ſeene in buying and 
ſelling of cloth: For here oft times the skilfull Taylour, al- 
though hedo well know how much cloth or ſtuffe of this 
or thar breadth wil ſerue to make ſuch a garment,is cleane 
to ſecke how much ſhall make the like garment of ſtuffe 
of any other kinde of breadth: _ this aduantage he 
hath,thar he wil be ſure ro aske enough,which ſhall be no 
lofſe to himſclfe, 
1 Admit 4 yards of cloth of t yard broade did make 
' a garment: how much ſtuffe of 3 broade ſhall make the 
like? R.The Table forthe breadth 1 y,giverh 1 y,for the 
length of 1 yard ſquare: Therfore 4 yards of this breadth, 
do make 4 yards {quare.Sccondarily,the fame Table for 3- 
breadth, giueththe length x y 1 q 14n. Therefore foure 
times 1y1q1zn, that is,5y 19 1n ſhall make the ſame 
garment. - 
2 Againe,r2 yards of ſtuffe of 3 broade, did make a 
powne, how much cloth of 1 y 3 q broade ſhall make the 
tke * R.The Table for 3breath, duth give the lenggh x y 
I q 1;n: This lengrh Ifecke how many times I may tinde 
in 12 yards:that is, ſeck how many ſquare yards 12 yards 
of 3 broad doth containe, Againe,the ſame Table for 2 y 
3q breadth, giueth 2 q;n.This length fo many times ra- 
ken 2eyou found the fornier length in 12, is the number 
of yards required. 


of meſaring of Land by the Aker, 


3BY theRodde we meaſure Land, Mcdowes, Wood, 
Graſſe,Corne,&c, The Rodde, Lugge, Perch,or 
Pole doth contain,as we have heard, 16; toor,or 5: yards, 
Tits kind of meaſure did vary according to their cuſtoms 
with the countrey: But now by A of Parliament thar 

varicte 
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varietic istaken away. The words of which Statute,enti- 

' tuled, 4» A for reftrains of new buildings c51.1n and neare 

to the cities of London and Weſtminier, made in the xxv 

yeare of the reigne of Queene Elizabeth,are theſe: Be it 

enaRed by the authoritic aforeſaid, that a Mile ſhall be ta- 

ken and reckoned in this manner, and no otherwiſe:that 

is to fay, a Mile to containe cight Furlongs; and cuery 
Furlong to containe fortie Lugges or Polesz and 

: Lugge or Pole to containe f1xteene foote and an halfe. 

Thus farre that Statute. Now an Aker of land,as we haue 

ſhewed before, isa plotof ground containing 40 Roddes 

inlength,and 4 in breadth,;or,which is all one, an Aker of 

hand containeth 160 ſquare Roddes or Poles of ground. 

If therefore you ſhall denide 160 by all the ſenerall breadihs 

betweene 4.0 and 1, the produtts ſhall ſhew the lengths deſired, 


anſwering to thoſe ſencrall breadths giaen. 
| The Table then of Land-meaſure is thus: 
1 LG 2 
40] 4 120! 3 11016 ag jo! 
7170 a RY LE TG EN 
384919 821 ZN 
7,481_ 2663/1335 | 
FA CIAFAT 25/6 |_| 
3g [| HI 
3445 |= He I 2 by TY I 
Bal pan goh 
32/5 |16/20|3_ 20 Tl i: 
31/54; oj wW 20 © (O16) Tha 
\ = T1 fro 8211" ſi 


The vic ofthi Table is in all reſpeRs bke ynto that af 
F boogd- 
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boord-meafure : Therefore one or two examples ſhalbe 
ſuthcient co make itknowne vnto the ſimpleſt. 

I Suppoſe apieceof ground to be meaſured were 32 
pole in Length: I demand how much in breadth is requi- 
redto make an Aker. R. To 32,thelengthin the firſtco- 
lumneanſwereth in the next columne5 : Therefore I ſay, 
euery 5 rods in breadth, ſhall be equall ro tharfield or plot 
which is $o pole long,and 4 pole broad. 

I Admitte the field ro be meaſured were 23 pole 
long.R.To 23 inthe firſt columne I finde anſwering in 
the lecond columne 6%, thatis, 6 pole, and 22 partsofa 
pole dinided into 23 parts. Therefore [ay cuery 633 poles, 
or 7 pole fer?, is equall vnto that which is 40 long, and 4 
broad, that is, to 160 ſquare poles. 

ITT But whart if the length be greater then any num- 
ber found in the firſt columne 2 R.Here as before, I take 
ſome peri? «liquoti,as one halfe,one third, one fourth &c. 
As for example,ſuppoſe the field to be meaſured were 100 
poles in length, here becauſe I findeno number ſogreat 
25 100, therefore I rake 20, the fifth part of 100:To which 
201 finde 8 pole forthe breadth. ore the fifth part 
of 8 roddes, that is, 1 roddeand } partes of gne rodde, of 
that length ſhall be equall to that plot which is 40 long, 
and 4 polebroade. Or, which is theſame in effe, Euc- 
ry 8 pole in-breadth, of that field which is 100 pole in 
gone ends eh length. R 

it it were $4 in -'R. Here the 
fourth part is 21. Now to 21 pole of length, there do an- 
ſiver 7 poles and !: patts of one pole in breadth. Therefore 
eucry 7 poles, and about two third parts of a pole in 
breadth,of thatlength,ſhall make 4 Akers, For if it were 
butzr polelong, then cuery 7 pole and 33 of breadth,ſhall 
make one Aker, But 84 containeth the length 21, foure 
| mes : 
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tines: Therefore 7:3 of the whole length $4, ſhall con- 
kaine 4 Akers. 
Hauing finiſhed this Treatiſe, and it being 

ready for the Preſſe,turning over the Statutes,to ſee what 
I might finde more for this our purpoſe, I Iightypon the 
very te Table,made many yearesſtmce, by Act of Parlia- 
ment,intherime,as I rake it, of Edward the firſt,ingituled 
De terris menſarandis. See the latter Abridgement of the 
Statutes of Raftall or Poulron, inthe title of Weights and 
Meaſures, 


CA very ſpeedie and readie way or maner of Diniſion 
” in this caſe of ſurueying. 


4C Vrueyours, which are often employed in meaſuri 
of whole Farmes, Lordſhips and Townes, are «hf 
to giuean eſtimate of the groſſe ſurnme or number of A- 
kers contained in fome very great ſumme or number of 
Roddes after multiplication of rhe ſides,and addition of 
many ſcucrall 7 may &c. This vſually they performe and 
finde by dividing of the produR or ſumme by r60, the 
number of poles that one Aker doth containe. Now here 
; becauſethe Divuiſor conliſteth of many ſeuerall orfingle 
figures,if eſpecially the product or diuidendbeariything * 
great, the worke,as cuery one meanly practiſed inAruty 
meticke dothknow, mult needs belong ,'and 
ture (except heed be raken)not without cxxor. 
And againe ſe, Facilius & expeditine y wner amus nu- 
weres payuer guam magnes, we do more readily,and with 
greater facilitie number ſmall numbers,then great: If any 
man ſhall reach how this Diuiſor mayhe reduced to a 


ſmallnumber, conſiſting of one fingle figure , he ſhall 
ancheioirats and delerue much hanke of all 


40 Of meaſuring of Laid. Onry. 
Surueyors or others delighted intheſe ſtudics. /mgenns pu- 
doriceft, Caith Plinic, faters per quos profecers .. 1 conteſle 
the invention is not mine: bur ner tkefirſt if I be not de- | 
cciued, that hath made it pablici ruris, common to all. 
Thusthen this matter isro be done. 1f you ſhall divide the 
number giuen, and likewiſe the quotient now found, contins- 
ally by 20 foare times, the laft quotient (with the parts if any 
de remaine) ſhall ſhew the Akers,and parts of an Aker contai« 
wedin the number gizen: or, if you (hall like better, ſhall di- 
mide the number giuen,by 40 twiſe. Let the examples be 
thole following. 

I Suppoſe a field being meaſuredand caſt vpby mul- 
tiplication,the produc or number of perches were 1280, 
I would know how many Akers it doth containe . Here 
note our of an abri of diuifion, becauſe my Di- 
uiſor 20,hathyfor his laſt figure acipher or nought:there- 
forcI cut off the laſt figure of my Diuidend,thus 128 (0. 


20) 128(0 : 
64  Orthus, 40) 128(s f 
32 32 
16 (8 


8 
FL x rr ater ay wrong 
i 1280 doth 

conazine 8 Akres. "I 


IL —_— ud or groſle fumme of 


 Omepecce were 102400 perches, 
| 30) 10240(0 
5120 Orthus, 40) 10240(0 
2560 2560 
. nn80 (640 


»: .- (640 | 
Here fay,chat —_—————— 


- 


Ly 


Theſe examples may ſaffice in ſuch caſes where no 
_ wr" ; EP ECERNONS 
iGon,any parts ſhall remaine, the value of thoſe 
ſhall be eteemed by theſerules followi > . 4H 
1 If thefirſt hgure(thelaſt, ſome re would 
call it) ofthe number giuen be a ſignificance figure,then ic 


is manifeſt,that ouer and aboue certaine akers,8&c.there 


are ſome odde perches. 

2 Secondanily, if diuiding by 20, there do remaine 
ought inthe firſt diviſion, that remainder ſhall be:of a 
Roode or 10 perches:if in the ſecond, *Roode or 20 per- 
ches:if inthe third;, of an Aker,or 4o perches: if in the 
fourth; of an aker,or 8 perches, 

Laſtly,if — by 4o.there ſhall ought remaine 
at the firſt dinifion,thoſe _ ſhall be parts of a Roode: 
if at the ſecond, they ſhallbe parts of an aker. The exam- 
ples following, ſhall make all plaine and cafic. 


20) 93(9 : 
46 ! Or thus by 40: 40) 9z(9 
33, 234 
Hor (55 
33 
Therefore that field that containerh 4 — doth 
containe 5 Akers, 3 Roodes, and 19 P 


1 20) 1359(3 
679 : Orthus: 49) 23593 
339 3 339 i 
169 7 (84 


(84 3 
The number 13593,containeth in land-meaſure,84A,zR, 
33P. or 84 Akers, 3 Roodes,and z3 Perches. The like may 
be done in Boord-meaſure, and Timber-meaſure, if any 
man ſhall finde it of any ſuch vſe,as it is in this kinde, 
G CHAP, 


Of thoC | Car.4; 
CHAP, I1IT, 
Of the Extrattion of « Cubic he reate, 


3 ACubeis a right-angled ſolid, comprehended 
of equall fdes:2.5 dx) B. 


D] [therto we baue ſpoken of the Quadrace, 
J'* p and of ſuch proprictics and corrollarics as 
{did belong vnto thig our purpoſe... Now it 
« F |remaineth that we is like maner do handle 
OL IP the Cube and Cubicke number, and that 
with.as few words, and as bricfly as we may. For as the v- 
fes of the Quadrate, andof the extration of bis Roote 
were many: So the Cube,being of amoreexcellent na- 
ture, cannot yeeld fewer, if noe more, andthofe alſo of 
more and greates worth. For as Vitruuius,in the preface 
to his fife book of ArchiteQure, wrieeth, Pythagoras was 
fo much delighted with the Cube, that he wrote all his 
in cubica/tknumbers.His words are theſc:Eriamg, 
Pythagera hiſg, qui eius haveſim fuerwunt ſecuti, placuit Cubr- 
cis rationibus precepta in volaminibus ſcribere , conſlitue- 
runts, Cubum 2.16 verſaum, coſy, non plus quan tresin vna 
conſcriptione oporiere eſſe putarum gc. Moneouer allo Py- 
thagoras, and thoſe which followed his faction, were 
much dclighted to write their precepes and rules of Phi. 
| Þſophic inakindeof cubicall proportion,making a Cube 
of 216 verſes; deeming that there eught not to be aboue 
three in one ſtzffe. Now a Cube is a ſquare bodie,con- 
liſting of fixe ſides, plaine and cquall one toanother. This 
kinde of bedic,when iris caſt atanaduenture out of the 
hand, vpon which fide focuer it pitcheth, no man tou- 
chiog it, ſtandeth firme and conſtane. Such are the dice, 
which gamcſters that play at Tables do vie. The Go 
| comic 


bt 


Gang Of vivCillcdonmber. * a 
comicall Poets alſo,which in the midſt of their playes do 


eauſe the Quiriſters co ſing a ys have ſodivided the 
pauſes of their, ics, that the parts in a kinde 
of Cubicall proportion, they ſuch reſt,do caſe 
and helpe the pronunciation of their aQtors . Thus farre 


Vitruuius. This Cube or Cubicall number of 216,hath 
for his ſide 6. For 6 times 6,do make 36,for the one (ide, 
or ſquare plaine including the Cube. And 6 times 36, are 
216, the Cubicke ye the Cube here mentioned. 
The myſteric hereof conceiued by Pytha and his 
ſchollers, I leaue to others to vn Ther eaidedd noe 
co the Mathemarician : that other alſo belongeth to the 
Poers, whereof our age doth afford plentic. That which 
the ſame author in another place hath , of the anſwerof 
che oracle of Apollo:Item,that of Eratoſthenes vnto Pro- 
lomey king pt , of Glaucushis rombe, do more 
concerne our buſineſſe: And therefore hereafter, in their 
place,we ſhall handle them at full,if God permit. 

Here you ſce how the definition of the Cube doth an- 
ſwer to thedefinition of the Quadrate: for each of them 
is a right-angled and ſtraight-bounded figure: Andas the 
general differences ies or ſolids, were drawne from 
che generall differences of ſurfaces, plaine and oblique: 
So here the particular differences are taken from the ſpe- 
ciall differences of the fame ſurfaces. A plaine ſolid is that 
which is comprehended of plaine ſurfaces:rhis is generall 
of what kinde foeuer thoſe plaines are of : but a Cube, or 
cubicall bodie,is that which is comprehended of _ 
or quadrate ſurfaces . The nature then of thoſe ſu 
which de comprehend them,is that they muſt be plaine, 
not oblique or vncuen:Secondarily,they muſt be ſquares 
or 2»adrats, thatis, Right-angled,and of equall ſides. 
This is Euclids definition, and _— The —_— - 

2 e 


MRTY 


LT 


A Cube is a ſquare bodie com 
lides of equllbrcadh Item, Martianus Capella 

* words: Solids figurs Quadrati ſex ſuperficies babet; The (o- "4 
lid (quare (fo he calleth the Cube) hath fix ſurfaces. From 4 
hence is it chat they attribute ſtabilicie or conflancie vato _ | 
this kinde of bodice. For nageyors cg pecorpe quadraturm, Y 
. 5 ſuchabodie,if I miſtake not,thar bof ſuch an : 
equall temperature ofthe humors, (e#croi8, )that it is nor c 
ſ{ubicRrothar alteration and change thar others are. And 

Ariſtotle calleth a Man mTgeyoyr ſea, VIE gus- 

dratom, that is,Cubicum, as I vndcrſtand him , meaning 

ſuch a man as is conſtanr,and not cafily moved vponeue- s 
ry chance and misfortune,that inthis world doth bappen. 8 + 

- tomortall men. Such an one'as they report Bias,one of 
the ſeuen wiſe men of Greece to haue bene . For Cabu« 
cam e# iatiis, faith Vitruvius, quam in pariem incabuit, +4: 
dumeſt intatiuimmotam babet (fabiltatem: vii ſunt etiam bj 
leſſere, quas in aluco ludentes jaciant, A Cobe when it is 

caft out of the hand at an aduenture, looke vpon what 

ſide focuer it lighterh, ir ſtandeth faſt and ſtable z like as 

thoſe dice allo do, which gameſters vie that play at Ta- 

- bles. Therefore, If fixe equall ſquares be ionned with ſolid 

corners, they ſhall comprehend 4 Cube. Item, the fides of a 

Cube (bedre) are ſixe> the edges (laters) are twelue: the 

- plaine-angles,twentic foure:the ſolid-angles are cight ; as. 

the author of the Scholium vpon the xv bouke of Euclids 
clements,hath taught. 


2 Thepower of the Diagonalt line of theCube,is 
thriſe, ſo much as the power of the fide of the 
Square comprehending it . 


Har moni, 
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"= 


. Harmonis, (aith our Author;eft waſice literatura obſes- 
re & difficilir; maxime quidem quibas Grace liter « non ſunt 
noe, quam i volunms explicare-neceſſe eſt etiam Grecrs ver- 
by vii, quod nonnulls corum Latinas non babent adpellatis- 
aes:thatis, T he theory of Mulicke is very hard and dith-. 
cult: eſpecially rothoſe which are ignorant of the Greeke 
toongue : For whoſocuer ſhall rake ypon him to write of 
this argument, in what language ſocuer, lic ſhall be for- 
ced tovic many Greeke words, becauſe many of them 
haue no termes anſwerable to them in other languages, 
The ſame may I ſay of Geomerrie, where the moſt termes 
or words of art are meerly Greeke, or at leaſtwiſe fained 
in imitation ofehem,and that oft rimes nor very firly. For 
ſurcly I doube not but at the firſt thoſe words ſeemed 
harſh enough, cuen to the firſt inuentors of them : bur 
timeand vic have made them familiar and pleaſing . Of 
this fort is Srews,and Nrecbes, Potentis, power,we call it: 
and po//e,to be able,to be of value and power. Both which 
do 1gnific in this place or this art,nought elſc but a Geo- 
metricall multiplication, as they are oft vſcd by Euclid 
chegreat Geometer,' and Diophantus the ancient Alge. 
braiſt , andthatby the rcſtimonie of Ariſtotle rhe Prince 
of Philoſophers. For of this rule, Fofentia refte off quadra. 
tem; or as Diophantus ſpeaketh, Appel/atur quadratus Fa- 

cult&s, that is, the power of a right-line is a ſquare : the 

meaning is.that if a right line be multipled in ir ſclte geo- 
metrically, it ſhallmake a Quadratum or ſquare ſurface. 

Likewiſe then in this place this propoſition, Diegonizs Cu- 
bi poteſt triplam lateris, The power of a Diagonall line of 

a Cube,is thriſe ſo much as is the power of the {idezis thus 

to be vnderſtood: If the Diagonall of a Cube be multi- 

plied by it ſelfe geometrically; and the (ide of that ſquare 
which comprehendeth the ſame C 750 alſo —_— 
3 . 


But the power 
of the Diags- 
wall lime in 4 
Cube, #44 


power of the ſide 


times ſo much as the 


T be power of the Diagoniae of a Cubeju three 


the fide 


46 *© , Of cheCubicdonnmbey, Carq/ 
ic ſclfe, the ſquare that is made of the Di i 
Cake der tems ons avs hae which is made of 
the including the ſame Cube. 
| lrem, againe here obſerve, that that right line which 
T a plaine from fide tofide by the center, is called 
A. the Diamerer:in a ſolid,the Axis or axcltree; in both, it ir 


paſſe fromcorner to corner, is ly termed the Dia« 
gonius,or che Di line. The power ofthis line,faith 
our author,is chriſe ſogreat asis the power of the laid ſide 
or edge,as I call it. That wethus demonſtrate: 


That ,wboſe power of 
thing lathe, and of that whoſe power us doubled t 


| the power of the ſame ſingle yoynily:is of treble p- 
wer unto the ſingle. Axio. Logicum, 


i as mach a # the 


The power of that ſide in 4 right-an- 
gled triangle which is vob 191he 
right-angle, is equall to the ſingle 


powers of the two other ſides. 5 & 
- 2 


xy R, 
bee But the Diagonall in the Cube», the 


) : 

of the ſquare, with the Diagonal 
Fil fall ahi do make xray 
angled triangle, and this Diagonall 
| of che Cabe,45 oppoſite to the right- 
angle, ex theſs. 


"7 the power of the Diagonal 


of the Cube, is as much as is the 


ne of the fide, and diagonal! of 


Therefore the power ihe Diagowallline of the Cube, 
is thriſe ſo mach as « the power of the ſide of the 
. Jqpare gee. he 


*. 
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3 Ifof foureright-lines continually proportional, 
the Firſt be the balfe of the Fourth;the Cubeof 
the firſt, ſbalbe the halfe of the Cube of the ſecid, 
This propofition is a conſequent or drawne 
| out of the 15 e iijj R,which teacheth thar,if certaine righe- 
| lines be proportional (to wit, more in number by one +» 
then are the dimenſions of the like figures, alike fituated 
vnto the Firſt and Second)it ſhal be as the Firſt right-line 
isvntothe Laſt, ſothe Firſt figure ſhall be vnto the Se- 
cond:and contrariwiſe. Now a Cube,by the r exxjR,is 
a figure of three dimenſions; becauſe it is a bodie, which 
lengrh,breadth and thickneſle . Therefore here the 
| lines compared in the proportion muſt be foure . The 
truth of this rule will cafily appeare by an example in 
| numbers, Bur here obſcrue, that you muſt not expe 
| thatour example (hall akogether direAly anſwer to this 
| rule of doubling the Cubezbut toſome other, For truth 
P it is,that Arithmeticke as hereafter ſhall more plainly ap- 
8 peare, cannot double the Cube; that is, Arithmeticke al. 
though it can tell what ſhall be the double of the Cube 
| iuen, yet it can by no meanes tell thee in numbers, what 
Latss or fide of thar Cube ſhall be. Let the foure 
numbers continually hay given, be 2,4, 3,16: 
thatis, as 2is vito.4, ſo let 4 be ro 8: and as4 isto8, fo 
ler 8 be to 16, Here I fay by that x5 e iiij R, as 2 the firſt 
' number is vnto 16 the laſt: {o ſhallthe Cube of 2 the firſt 
number,be vnto the Cube of 4the ſecond. Bur 2 is but 
the cighth part of 16: Therefore the Cube of aghallbe 
| but the cighth patt ofthe Cube of 4. 
2 4 The Cubcofa, 4 16 TheCubeofg, 


1 23 3 is 8 $4 is 64. 
, & 3 16 64 


Now 


Now 2):6(8. and 8) 64(8 
| 26 


64 
Here you ſce,that the quotient of 16, the laſt number, 


by 2,the firſt: Item,the quotient of 64,the Cube of the 
ſecond,by 8,the Cubeof the firſt,to be alike,or the ſame: 
And thercfore the proportion is the ſame.q.e.o. 
* — Bythisrule an anſwer was made vnto that great and 
ſtrange queſtion, moued by the oracle of Apolloat Del- 
phos. The invention of this propoſition , that is, of the 
firſt anſwer to that problem,by ſome is attributed co Pla- 
to the divine Philoſopher, a'though certaine it is,that E- 
ratolthenes, in an epiltle ot this argument wricten ro Pto= 
lomey king of Egypt,doth aſcribe it to Hippocrates Chi. 
us. The hiſtoric is briefly touched by Vitruvius in theſe 
words:« Mlius enim alia ratione explicare eurauit quod Delos 
imperanerat reſponſe Apollo, vii are tius quantum baberes 
quadratorum id duplicaretar, & ita fore, vt hiqui eſſent in 
ea inſula tunc religione liberarentar. For each of them (mea- 
ning Archirtas Tarcntinus, and Eratoſthenes Cyrenzus) 
labored by ſundry wayes to performe that which Apollo 
at Delos had giuen in charge in his anſwer , whereby he 
commanded,that looke how much ſocuer the altar that 
was before him ſhould containe in ſquare feete, it ſhould 
be doubled, and ſo it ſhould come to paſſe,thatthoſe in 
that Iland,which were ſicke of the plague, ſhould be freed 
from that curſe. But Eratoſthenes before mentioned, lay- 


cth downethe hiſtoric more largely and plainly,thus: To' 


ing Ptolomzus, Eratoſthenes ſenderth greeting; It is re- 
ported@at one of the ancient tragedians bringeth in Mi- 
nos,purpoling to reedific Glaucus his tombe. And being 
iuen to vnderſtand , that it was every way an hundred 
—_—_— is ro0little for the R_ of logreat a 

_ king. Let itbe therefore doubled, It ſeemeth that Minos 
| vnderſtood 


, 
: 
. 
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vndetſtood not what he (aid: For if you ſhall double the 


fides the plaine ſhall be foure times fo grear, and the folid 
cighttimes. It was demanded therefore of the Geometri- 


| cians, How the ſolid given,might be madciuſt as big a- 


gaine as it was at the firſt, and yet the forme and nature 
ot the figure to remaine the ſame ſtill. This propoſition 
is called, The doubling of the Cube . For making the 
queſtion of the Cube,they laboured to make that double 
or as big againe. All mcn therefore doubting and ſtudy- 
ing a long time bow this ſhould be done, atlengrh Hip- 
pocrates Chius found that, If wats two rig bt-lines given, 
whereof the greater ſhould be double untothe leſſer two meane 
propertionals might be found , then the Cube mizht be dow- 
bled. But thus this doubt wasco be refolued by another 
thing, as difhcule and as hard ro be done as that other, 
Wirhin a while aftcr,they report that the citizens of De. 
los being commanded by the Oracle to double a certaine 
alrar, and falling into the ſame doubr and difficulric,were 
conſtrained to {ceke vato the Geamerricians which were 
with Plato in the Vniverſitic,that they would at their re- 
queſt, finde out ſome way how to pe: forme the ſame, 
Now theſe ſtudents diligently conferring vpon the mar- 
ter,and laying their heads together to finde vurt how,vn- 
to two right-lines giuen,two meane proportional might 
be found, itis ſaid that Architas Tarentinus found them 
by ſemicylinders , and Eudoxus by thoſe lines that are 


* called crooked lines, aduwmna,corue #6. Thus farre Era- 


toſthenes. How then to fatisfie the demavnd of the ciri- 
zens of Delos, to performe, I ſay,the cotnmand of Apol- 
Jo and Minos,was demonſtrated by Plato, or Hippocra- 
res Chius,to wit,by the finding out of two meane pro- 
portionals,betweene two right-lines giuen, whereof the 
one is double vnto the other. But now againe here ariſeth 

H an0- 


go Y the Cubicke manber. Car,4; 
ther ion , or as Eratoſthenes ſaith, n' dvriryue ans #15 
Imper box Dacerer axbnue x6)irropy, that this doubt of 
lo wasto be reſolued by another doubr, no lefſe di 
then it ſclfe. For how this was to be done, had not as then 
any before thar time bene taught . But pon theſe oc- 
giuen (moued allo partly with gloric) many fine 
wits in ſundric ages haue found our diuers and ſundric 
wayes how to performe the ſame, as Eutocius Askatoni- 
ta, Archimedes his learned interpreter, hath at ſer 
downe in his commentarie vpon his ſccondbooke De cy- 
liedro. Theſe authors, as there you ſhall finde, are thus 
and in this order named by him: Plato, Heron,Philo Bj- 
zantius, Apollonius, Diocles, Pappus, S Menechs 
mus, Architas Tarcniinus, Eratoſthenes, Nicomedes and 
Fudoxus Cnidius,whole inucntion he reiecterh, as nor 
anſwering tothe purpoſe of his owne propoſition, Of all 
theſe P.Ramus, at the 8e xiij of his Geomerrie, deſcri- 
beth that of Heron onely,negleRing all thereſt, Hine ext- 
## faith he, Mefogr ophus Heronis Mechanici ſew Meſolabus, 
diitus ab innentrone dearam continue mediarams properti 
walium inter duas datas : wnde exiſtit problema Dis 
quod Apoliinem ipſum 2xercnit. Mefogr aphus autem Heronis 
eft infinita regula, que ſiftitar cochleato vnco per caunm mo- 
bili Eft vero, ut Pappas ait initio libri terty,, Meſographus 
aft architectis aptifsmus, muliog, promptior Platonds Meſ0- 
grapho. Mefographi mechanics ct apud Eutocium ſecunds 
de ſphere , ſed paris facilims 4 nobis ita proponttar: 
Si duas datas ret as comprehendentes reft-ugulum, 
Q& infinite continuat as, meſographrs tangens oppo- 
- rum angulum angulo datarim interſecet equidi- 
Ttanter 4 centro, inter ſegmenta erunt media continue 
proporrionalia dats : that is, From hence (he meaneth 
| | _ 
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outofthe 7e of thatbooke) ariſerh the of 
Heron the inginer, which otherwiſe is called a 
bas: Forthe vie of it is to finde out two lines contin 
oportionall berweene two other lines giuen . By this 
meanes was found hovto anſwer that of De. 
los, which did much trouble Apollo himſelfe. Now this 
Meſographus of Heron,js an infinite tight-line which is 
faſtened with a ſcrew-pin,that isto beflid vp and downe 
in a riddie. This Mc us,as Pappus ndrinus 
inthe beginning of his third booke writeth, is a maruel- 
lous commodious inſtrument for ArchiteQs and Car- 
penters, and is much more conuenicnt and readie then 
elographus of Plaro . A mechanicall deſcription 
and vſc of this Mcſographus, is ſet downe by Eutocius in 
his commentarie vpon the ij booke of Archimedes De 
ſphera & cylindro, butis ſomewhat more plainly ſer out 
by vs in this maner: 8 1f (4 right-engled parallclogramme 
being made of the two lines ginen, the ſame alſo being conti- 
ps 4s farre as need ſhall require) the Meſographme touching 
the angle,that is oppoſite onto the angle contained of the lines 
gruen, ſhall cat thoſe continued lines equally diſtant from the 
center, the portions of thoſe contiuuations thus cut, ſhall be 
the middle lines continually proportional betweene the two 
lines gives, Thus farre Ramus,vnto whom I reterre thee 
for further ſatisfaRion. But whereas P.Ramus,as we have 
ſhewed before,doth affirme thatthe Mefographus of Hc«- 
ron,as Pappus Alexandrinus writeth in the beginning of 
his third book,is a marucllous c6modious inſtrument for 
architeQts,and is much more readie and conuenient then 
the Meſographus of Plato,jt is ſo to be vnderſtood, that 
thoſe words, Malt, promptior Platonis meſographs, be 
not ſuppoſed to be ſpoken by Pappus: For indeed in that 
place he doth not once name Platoes meſographus. = | 
H 2 wor 
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words at the 4 p iij,as Commandinus, his interpreter hath 
expreſſed them, .are theſe: Expowemw gitar quatner thus 
conſlraftiones,vna cum a noſtr a traFatione; quarom 
prima quidem ft Eratoftbents, ſecunda Nijcomedis gertia Hes 
ronis maxime ad manuum operationem accommodata, is qui 
architefti eſſe volunt. Of thoſe many and ſundry ioſtru- 
ments, that haue bene found out by divers men for the 
invention of ms > OD" we willdeſcribe the 
vie and making of foure, adding thereto a certaine trea- d 
tiſe of our owne. The firſt is Eratoſthenes his way,the ſe- 
cond is Nicomedes, the third is Herons,moſt commodi- 
ous for all handy-crafts,or mechanicks,and ſuch as are de- 
firous to be architeas. Here you ſce is no mention of 
Platoes inuention. But bowſocuer, that of Platocs, in 
mine opinion, is more proper to this place and purpoſe 
of ours; becauſe it is to be done with the Carpenters 
tooles,which are alwaycsat his hand : And theretore we 
wil here alſo,ourt of the ſame Eutocius,deſcribe that more * 4 
fully. This Mcfographus,or inſtrument deviſed by Plato, iP 
1s defcrived by Eutocivs to haue bene a right-angled pa. 
rallelogramme,confiſting of foure ſtraight rulars, ſo con- 
rived and put together , that they might be put nearer 
or farther off, as occafion ſhould require. We have vied 
wo Carpenters ſquires, fo placing the ſide of the one 
ſquire vpon the fide of the other, that the other two ſides 
might continually be parallel], and comaine right-angles 
betweene them Or if any man (opleaſe, one (quire may 
Fre the turne with the rule whichthey vſe m mcafuring, 
The inſtrument now according totheſe directions, 1s 
thus to be vied:1{(the wo lines given comprehending a 
rght-angle,and from the angle infinitely conminucd) the | 
m/lrwment be ſo applied,that when in each corner the infinite 1 I 
baes do fall, the ſides of the ſame inſlrument do touch the _ 
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of the lines ginen, the portion: of the continaed lines intercep- 
ted betwees the ſaid corner and the corners of the inſtrument, 
ſhall be the two nuiddle lrnes continually proportionall between 
the two lines giuen, Concerning the _ I muſt 
referre thee either to Eutocius vpon Archimedes, or Da- 
nicl Barbarus vpon Vitruuius : Let the inſtrument be f 
mthe ſquire: The ruler tobe moued vp and downe, let it 
be no.The vſe according to our rule is thus: Let the two 
lines, whereof the one is double to the other, be e b,and 
bg:the one falling vpon the other perpendicularly,that is, 
they both containing the right-angle e bg. Again,ler eb, 
be drawne out infinitely coward c: and g b,in like mancr 
toward d. Now apply the inſtrument to this figure in this 
maner, that when by moving no,the moucable ſide,vp 
and downe, the ewo continued lines falling preciſely in 
the corners m,nz the two parallels ſides m,znd n o, may 
at the (ame inſtant touch e and g,the ends of the lines gi- 
uen. I ſay that bd,and b e,the portions of the continued 
lines,cut or intercepted betweene the corner b,and n,m, 
the corners of the inſtrument,are the two middle lines 
continually proportionall berweene eb, and b g,the two 
lines giuen. The wordsof Danicl Barbarus atthe 3 chap, 
of the ix booke,arc theſe: Coniungentar im b ad retium an- 
gulom due rettenter quas due comparabiles ac ratione pen. 
demtes medias vis inwenive. Fſlo b g, maior:e b jninor: iraq, 
uerd extra angulum b producatur: Maier, ad d:minor ad c: 
& ad duos retos angulos,unum inc; alterum ind: in ſuis re- 
ſpondentibus — L angulus vnes, oe c aalter c de: Aio 
mmter duas dats c b, ;t(ſe duas medias comparabiles 1n- 
wentas: bd,ſcilices, c> bc, Quoniam poſuimus angulum e de 
relium: + c d aquediſtantemipſi cg [dev ſequitar, ex29t j, 
anzulum g cd yetium ofe: & agualem angulo c d t, quem (i- 
5 rectum eſſe poſaimns. Seaa b, ex coniiractione ſupre 
H 3 
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c bead reftes cadit, fimiliter cb -pananrrs hs, 

Ex corollario itaque 8 e vj, b deft compar 

inter cb, bc: Pari det, chr gr er ip ce YI 
bg.&c. Vide pag.27 py agen 


CContinua Goportio el in qua idem terminus = 
Y ſecundo & tertio ſumitur, A comtinuelt 
that where theſame bound js taken fort 


ind 
third:8e2c ey Salrg. 
þ A plam-line falling from « right-angle 
_—_— ,ts the mean properti 
; berweene the portions ſo made: 16 4 > 
But here | 10 | wii R. 
db: and But edc, bring « right-angle (ex thei 
cb, the & tabrica) and T3 fue, alling plum vpon 
© ſencrall ec wo wr Faw av" 
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| meane I & Therefore db is the meane proportional 
E | bounds, ) | betweene eb,and be:that is, as eb, izt0 
E are each. | db, ſois bd,to be. 
> | of them A plums lone falling, e.1c4tvigR, 
I Lf but dc g g bong 6 right angle Neb 
H fortwe: | | falling ite , doth make the portions 
& 2*| dband 
_W T herefore S is the meanc jonall 
: | betweene db,andbyg: has db to 
ls eſolrbegomoby. 
OS 5. bc, we cominuly pr lhe: 
tweene ch,and be yt | O_o = wry 
wud, Cn nG diromebeeſpinbs, 


Thawyenkes fon therthat which wasthen {6 difficale how 
eaſily iris now tobe done, and that by many and ſundrie 
maner of wajies ; andyet neitherof theſe do (atisfie the 
Geomerician:The reaſon is,forchat,as Pappus Alexan- 
drinus 


Cang.: OftheCubicke number, 
drinus ſaith, thoſe authors gaod waters ſolidum ft, Geomne- 
tric ratione innixi, conſtruere non potucrum. 1niirumentit 
enim lanium ipſum tn oper etionem manualem , + comme. 
dam, aptamy, confiruttionem mirabilittr traduxerunt. Be- 
cauſe,ſaith he,thoſe authors, although they have all hew- 
ed how to do this wonderfully firly and well; yer all of 
them hauedone it but mechanically onely, by the helpe 
of certaine inſtruments, none of them yet hauing found 
how it may be done geomerrically, 
4 The ſolid number of a Cube,is called a Cubicke. 
5s A Cubicke number is that which is made by 
multiplying of any number giuen into his qua- 
drate. 

A Quadrate number is a number that is made by the 
multiplicatiorrof a number in it ſelfe. Therfore a Cube is 
anumber which is made by the multiplication of three e- 
quall numbers; or, a Cubicke number is that which is 
- madeby the multiplication of = number by it ſelfe,and 

apaine , by the multiplication of himſclfe into the faid - 

uR. As for example, 2 by 2,do make the quadrate 4: 

ow 2 by the ſaid 4,do make 8,a Cubicke.Of this num- 
ber, Martianus Capella thus writeth: Ofonariue numerus, 
primus cubm eft or perfeitus, Vulcans dicatus : Nam ex pri- 
mo moiu,jd eſt, Diade.que June eſt conſlat.Nam dias per dias 
dem, facit tetradem: At bis duita, facit actadem., Perfetius 
Hem quod a ſeptenario tegitur, Omnis enim Cubns (ex ſuper. 
fictes habet./tem, Ex imparibus conſecutis impletur. Nam pri- 
mus imparium trids, fecundam pentes,ambe ottadem facium. 
Hem, Cubum,qui 4 triade venit, id eft, 27, ſequemtes impares 
reddant, id eft heptas, enneas, of 11:qus ommes faciyni 27. 
Items, T ertius Cubua qui 4 tetrade venitid o(f,64.Nam qua- 
fer quaterni ſunt ſedecim.Hoe quaier 64 fit. Et bis ex _ 


# 
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ds vs |  Cangy 
bas quatxor gui ſaperiores ſequantar jd eft,19,15,17,19, fil 
ſfomal 64.E1 ſic ommes Cubs per imparium increments iuneni- 
awtur, ſur duntaxat numer, Sane hic oftonarius Cubus, ita 
092911m Cuborum prumus eft vt mones omnium numerorum, 
Cubns antem omms etiam mairi Deg tribuitur : Nans jdeb 
Cybele xominatur. Thus farre Capella. T his rule is concei- 
ved in few words thus: Digeſtis 4 1ternario tmparibas, ſi duo 
prioves, poſtea tres; demade quatuor £5 c. conrungantur, Cubos 
proferunt:that is,If odde numbers digeſted according to 
their naturall order, be added, (an vnitie onely; which is 
ofitſclfe a Cubegexcepted) firſt rwoz rhenthree, then 
foure,&c. they ſhall make the Cubcs naturally following 
oneagother, thus: 

135 79 11 13 15 17 19 21 23 25 27 29 
I 8 27 64 125 
:Therfore looke of how many vnirics the radix or ſide of 
any Cube doth confiſt, of ſo many odde numbers is the 
ſame Cubc compoſed and made. Item,*If the firſt figure 
(I meanc that on the right hand) of a Cube giuen, be an 
ovdde number, the number of odde numbers whereof it 
was made, is odde : If it bean even number, the number 
of odde numbers whereof it conſiſtcth, is cuen. ItemgIf 


- a Cubedo multiply a Cube,the produc ſhall be a Cube; 


and the ſide of that Cube ſhall be the produ made by 
the multiplication of the ſides of the Cubes given. As for 
example, Letthe two Cubes giuen be $8 and 27; whoſe 
fides letthem be 2 and 3: Nowlet$ multiply 27, and let 
the produ@be 216: I fay the fide of the Cube 216,is 6, 
which i the produ@ of 5by 3. Thus haue you an caſic 
way, by the helpe of the xiiij Chapter of the book 
of Sali shis Arithmetick, how to finde out the cube 
of any place,and the fide thereof, without any farther a- 
doc,onely bythe helpe of one multiplication . _ = 


fides of cubes leſſe then 1000,being ſingle 
what cube is made of cuery {ingle figure m = icd init 
ſelfe cubically, and whar the fide of every ſuch cube is, 
muſt firſt be knowne before we go any farther: That is 
done by this table: 

pid 4.5 6: F:: 8 ae. Mon 

I 9 16 25 36 49 64 81: Quadrates, 
I 27 64 125 216 343 513 729: Cubes, 


6 If a right-lme be cut into rwo portions, the 
Cube of the whole line ſhalbe equallto the Cubes 
of the ſegments, and a doubl: ſolid thriſc com- 
prehend-d of the quadrate of his portion,;nd 


the other portion, 

The generall inuention of a Cube,both Geomerricall 
and Arithmeticall,was ſhewed at the former propoſition: 
The ſpeciall or particular inuention of the ſame is divers 
and manifold by numbers continually proportionall and 
_ outof the cubes themſclues,as Euclid teacherh,of whoin 
thou mayſt learne, if thou ſhale thinke the fruite of that 
knowledge may counteruaile thy traucll, Analyſis quadra- 
#6 laters, The extration of a ſquare roote , as they call it,- 
hath in Euclids Gromerrie a proper element, theoreme, 
or rule,teaching how to performe itzbut the exrraRion of 
a cubicke roote hath not any at all: Notwithſtanding ac- 
to that of the ſquare by him laid downe, it is not 

diffcalt by analogic ro make one,w the roote allo 
of the Cube may be found, The propotition therefore 
according to that analogie,teaching this skill, is thus layd 

downe by Ramus:1f a right-line be cur into, &c. 

As for example, Let the (ide or roote 12,be cut into two 
portions,10 and 2: I ſay As Mtn of 12,the 
whole 


of 12,13,And 12,three 
fide be multiplied 


an. Of theCabicke minher; $9 
Dh thus: 
LThecubes of the IL. The ſeucrall INM.The ſcuerdl - 
ſegraentsz0and3, = folds parts added. 


12 
I2 
- "ſl ' 4 The Quadrateof thelefſer ſegment, 
20 pe Oblongs of the greater and lefſer 
20 
I00 400 The Quadkate ofche greae ſegment. 
I2 22 


"'$ The Cubeofthelciſer 
x6 ofieleſer made 
8& 


ſegment EE 

CB onban 
200 B$oopThe er ſal madeoſ rate 
2c0 =E of the greater of the 
200 800 ſer pets | vr > coy 
1000 Booo The Cube of the greater ſegment, 
7738 10648 The Cubeof 4 line. 

W- 4 


Now that we may apply this example vnro our rule, 
adde the ſolids of the ſane kinde and qualitic together, 
that is, 40,40 and :Irem, 200,200 and 200 
together, and adde the ſummes of them,120,and 600, 
ynto too, and $,the cubes of the ſegments, andthe ſum 
z72h, ſhall be cquall vato 1728, the cube of the whole 


40 200 8 The keſler Cube. 

40 203 120 The ſumof thethreeleſſerſolids, 

40 20% 600 The ſumofthethrce greater ſolids. 

120 - Goo 1000 Thegreater Cube. 

1728 The Cube of the whole line. 

If any man fhall thinke this rule to be true oncly in 
this caſe where the line is diuided according to the nature 
of the number,thus conſiſting of two digits,as they call 
them, he is deceiued: For the ſame effe& will fall qut, 


howſocuer the line ſhall be devided . Lerthercfore the - 


fame number firſt be divided into ewo other ſegments 
yncquall betweene themſelues, wit imo 8$and 4. 


1.The cube of II.The cube of 11]. Thefirft {V.The (e- 
the great fegm. the leſſer ſolid. / cond ſolid, 64 
8 64 4 26 64 256 [4 16 128\c12 
34 [2% + 3/4 8 3h6s 
4 513 { 16 64 (6425676816128 384/384 
1728 


Secondanily let the fame line be cnt into two equalteg- 

ments,to wit,6,amd 6. 

I.The firſt}L I. The fe-}III. The firſt, EF V. The ſe-. 216 
cube. cond cube. folid. | cond(olid.) 216 
6 36] 6 36 [6 36 216 (6 36 216] 648 
6 6] 6 6/6 6 3'6 6 3 648 

36 216' 36 216 136 216 648[;6 216 648 1728 
There- 
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went Of the Cubicke number. 51 
: Therefore, if the right-line given be cur into 


vnto the Cubes that are alfoequallberweene themſclues, 
that is, there ſhall be cight ſolids all equall one vatoano-» 
ther: or,that which is all one, the ſolids arc the ſame with 
the cubes. Therefore | 

7 Thefide of the firit particular Cubes the one 

fide of the ſecond ſolid, and the ſquare of the 
ſame is the other fide of the firſt ſolid, 
whoſe other fide is the fide of the ſcond Cube; 
and the ſquare of the [ame other fide,is the 0- 
ther fide of the ſecond ſolid, 

In this equalling then of foure ſolids with one folid, 
there is to be obſerucd a fingular kinde of frame and com- 
poſition: Firſt,that the laſt cube be made of 2,che laſt ſeg- . 
ment: Then,that the ſecond ſolid made of 4, the 
of 2 his {cgment, and of 10, the other ſegmenr,be thriſe 
taken. Againe,that the firſt ſolid made of 100,the ſquare 
of 10 his owne ſegment,and of 2 the other bement be al- 
ſothriſe taken. Laſtly,tharthe cube r000,be made of 10, 
Os Out of this frame or making of a 
Cube, the coatrary 4=alyſis or reſolution of the ſame is 

deriued , out of the mutuall combination of the Cubes 
with oy ſolids, ſuch as bac monary —_ inthe 4- 
of a » Forhere although a ſolid benamed 

_-_ ——— two fides ro be confidered:becauſe 
that the one is com and plaine. Therefore 10,the 
fide of 100c,the firſt cube, is the key for the opening of 
the two ſolids nd cube following. For it is the one fide 
ofthe ſecond folidto wit,thrile comprehended of it and 

, of the {quaze of the hs Þ i 
| b, quare 
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ITY FP CITI Ye firſt 
id; ro wikphaik Mended of thi T0 
and the ocher ſegment 2. [tem 2,theother fide of the firſt 
ſolid,is the fide of the next cube. And laſtly he ſquare of 
2:tlic ame fide,is the other fide of the ſecond fold. 
this meanes then,the varictic and diffic ultie of this 
buſineſſe is vnfolded, like as was done in the ſquare. For 
when you hauec found the fides of the feucrall cubes,then 
haue you withall alſo found the (ide of the whole cube: 
For although the whole Cube be greater then the cubes 
of the yerthe whole {ide is equall to the ſides of the 
ire warp For we vie the ſolids that are conſidered 
berwcene the cubes, onely as a meanes to finde out the 
ſide of the ing cube . Thusmuch concerning the 
truc forme of or reſoluing of a Cube : But be- 
caul(c this may ſceme hat di and hard vnto a 
* learner, outofthis propoſition we have framed another, 
which doth as it were more diſtinly cxpreſſe and point 


at cuery particular in this practiſe. 
8 If the of any greater Cube ſhall be ſought, 
rhouf | from che right-hand rowardrbe left 


particular Cubes: Then bauing 
found the fdeof the firſt parricular Cube, thou 
ſhalt ſer is downe withinthe quotient; Againe,. 
treble rhe produtt for the baſe of the firſt ſolid 
but for the beight or other fide of the jecond ſo- 
lid hou ſhalt onely ſquare it, Laitly,the firs 
ſolid diuided by his baſe, the quotient ſhall be 

the 
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the fide of the next 
As for example;Let che (ide of the cube 1728, be ſought. 
I. Here firſt beginning atthe right-hand, I'di it 


Into perfectpariods,the ;tharis,into degrees thus:1 728. 
Now becauſe after this diſtinRior' it appeareth,that our 
number given is a compound period,compoſed of two 
fingle periods; therefore by the former rule 1 fay that the 
whole confiſteth of two particular cubes. l[.Secondarily 
the firſt _ 1,1 ſeeke his ſide 
thecubeoffnle figures,at 5e,and Ifindethefideto 
| ber: ther I er dow een (oy queen, Now, as 
the maner is in diviſion', I ſer downe 1, the cube ofthis 
jonny ynderncath the firſt ofthe number 
—— ubrraQting the one out ern foe 
all thenumber giuen, remaine,of 
Ne uſt prog ouer their de- 
IL Third! rayry nas "ahefide and | make 
1,which I treble thebaſe of the firſt ſolid, and I make 
3: + 1x09m2 getearerd. » [divide 7, the firſt folid orfirſt 
bel clo - vp placein the quotient for 
ran cube: By this quotient 2, I mul- 
| 3:he Diulour,andI make Store la Then 
quare 0 quotient,I multi tre- 
RET andI make 12 forthe ſolid: 
Thirdly] mukdiply's 2, pr een} pa I make 


al nr. ing in their true places, 
Jan nrlpael wag fo thatthe firſt doſes 


otic firſt degree; the ſecond ſolid one degree far- 

errand the right-hand: the eabe one degree farther 

then that,or next of all rothe right-hand, in this maner: 
6 


I2 
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Again,they being thus placed,[ adde thern, and I figd 
ee I drned anne | bai from there- 


' . maine gas: Laſtly, becauſc after ſubrraQion there remai- 


 nethnotbing, | ſay char the number giuen, is a cu- 
Keke andre ue of rx he ample oſt pra 


Bur hcre obſcrue, for that the firſt ſolid (or 
is the third degree from the ſecond cube; and the ſecond 
ſolid,the ſecond or next veto the ſamegrherefore varo the 
firſt folid I adde two fipbers,and vato the ſecond but one: 
For theſe figures doſo guide the praRgioner,that he can- 
not caſily cre in the addition of them. Or thus, as Salig- 
nacus ancxcellentaniſt,ſerteth it downe. Let the fide of 
the cubicke 389017,be found. Here firſt, becaule that 389 
isnot found the cubes atthe 5 c, thatis, becauſe 
that 339 is not acubick number, theretore I take 343,the 

343 outor 359, re- 
a ecctbanbar hore crocrmplmeanadhcde 
ſecond cube,arc 46017, Ill. This done,] 7 the fide 

[ make it 49. IV. This quare 

make 147,for the baſe of the firſt complement. V 


I creblc the fide found,and I make 21 for the beight 
ſecond complement. VI. Laſtly, dividing 460, the firſt 
complement by 147 his baſe,I find the quotient 3,which 
"0 OR ANAL 4x a5 om, 

For the proofe of this worke or praftiſe, Firſt we mul- 
tiply the quoticntin it ſclfe y:Secondly,we ow 


A 
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ofthe cube-by the baſe of the firſt com- 
= | <3. che - may ons 
=> plement : we 
uk ognde Laſtly,we ſubtra@ the 
the vpper number. As for example: 
,or == in it ſelfe cubically, and I make 27. 
Sn Een eres 
m , I47, eof 
the firſt : I make 441 qe, I multiply 
9.the baſe of the aid cube,by 21,the height of the ſecond 
tandT make 189, Now I all theſe pro- 
duQs,and the ſumme is 46017: which ſumme ſubtracted 
out of 46017, the number , nothing remaineth, 
Therefore if you TOs 73:hequotien, and then 
ſhall ackiply this Wh oa.chis ſhalr make 
the cubick 389017. — cubes of the ſegments 70,and 
3, with the two complements now found, are the parts 
ofthe cube that is made of the whole 73; as 'may eaily be 
tried by thatwhich we haue taught in the former, Bricfly 
then,andin this order is this whole worke to be done. Let 
the example be the cube 1728. I. Bythe 5 el finde the 
fide of the eubick r,tobe alſo 1, which I ſet downe in the 
—_— II. This quotient now found, I treble, and 1 
make 3. III. Againe, this treble I multiply by the fayd 
uotient,and I finde 3 alſo for the Diuiſor. By this Diui- 
Ge rok diuide 7,the firſt complement orſolid: and I finde 
uorient 2 for the fide, I'V. Now by this quoticnc 
_—_— the Diuiſor 3, andI make 6, forthe firſt com- 
: Therefore toit I adde two cyphers, and I _ 
600. V. Againe,] ſquare the quotient 2,that is,I multiply 
it by irſelfe,and I make 4: This 4, I multiply by the 
3,and1 make 12,for the ſecond complement: Therefore I 


adde toit one cypher, and I make 120. VL This done, 
im 
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multply the ſame 2,in ic (elfe cubically, and | 
make 8, . VILLa placiagalitheſe orderly one vader 
another, I addethem,and1 finde the ſumme 728, which 
ſubrrafted from 728 the number remaining , nothiod i is 
left: ThereforeT & that 1728 is acubicke. | 


9 I},hauing found the quotient of two or more 
figures, as yet the whole fide of 45a 
giuen be not found, then m_ 

oft the = following , thou ſhalt ſquare 

ient now found for qu 

Sk pb > and ſhalt treble 
the ſame ſquare. ; 'and then ſhalt in all 

things Falls the che preſeripe of the former rule, 

che whole fue ſhale found 


Suppoſe the fide of 34,012,224,were to be ſought: 
em of 320,013,504: The examples would be thus; 
2244274 , I$O1 50h 


2017 $973 
27) 34,022,224 (;24||108) 229, 2,023,504 (634 


27 13872) 226 
3072) 5768 98432 


2244224 F548 r 504 It The 


- 


by 


I1.The IT, The pro- Rn doen 


br be duQ of the of the [of 


_ ot Mo” ++, og 
renee am” nn vnd. 
2 | | 2 4 
«LE 2 | hw 2 {123 |, = 
p-ji's i + an - ob 4' 8 | _9 
wy 728 
| xHi 2r48+ 
43) 8518+ (44 
64+ | 
| Txx8+ | 
Il. 4 y K a 4 -_ 4 16 | 19200 
3 4 4 1920 
12 - m7 | Et = = 16 64 64 
| | | rr 21184 
55815954 | 
FYIO4cr3 
10380) z7&&rz35+ (684 
13372&) 2x6 
: | 98437 
BESISS - 
IV. 4 18 | = + 3 64 86400 
3 6 8 's 3 _Þ | 11520 
18 | 108 | a | 64 1157 mee | 64 $12] 572 
-— MD 
68 | 204 | 13872 |4 204 | 4 16 [are 
;|_& 3.30 14\ &Þ youu 
204 [13572 5548800|16 32649] 1 16 "64 | 64 
5581504 
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' thefideof thecube 
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I rncanc, hauing the cube of the firſt peri 
there will remaine in the next places neither ſolid nor 
cube. Therefore in this caſe vnto the {ide found, you ſhall 
3's nt > ney er oe oc 

It the ſccond fide of the firſt complement be 
then the fide of the cube following, then theſolid diuided 
did containe a part of the ſecond complement: And ther- 
fore that fide muſt be diminiſhed, as in the cube 27,576, 
the firſt fide ſhall be 2; then if thou ſhalt make the ſecond 
fide 7,a5 it feemeth atthe firſt view it ſhould be,thou ſhale 
make the ſecond (ide of the firſt com nt greater then 
following. Therefore that ſide muft 
be taken leſſe, and for 7 I take 6, and ſo thou ſhalt finde 
— > wnta_e oe tobe 26. The example 
is thus: 


9.576 
77-576 (36 
9576 | 
This is the generall and common way of fidding of 
the fide of any Sichietinenerghonght ———_ 
Thus atfo parts, whoſe bounds are cubicall numbers, 


be rclokued into lefler bounds, by finding out of the fide 
of the ſame bounds; As 5 by this meancs are reſolucd in- 


to3-And Z;;,into 73. 
In commonly call them )rhere is 


parts 
 alſoakindeofcube.For if fo be the number ginen be n#t 4 


cubick gbew it bath no fode that may be cd in wambers, 
and yet the trae fide of the great cabe_ contained in any 
wumber given, may be found: As in this number 17,616, 
which is not acubicke,the greateſt cubicke is 17,576,and 

andaboue 


the fade ofit is 26, and there do remaine,ouer 
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thecubicke,4o. Therefore, chere canner poſſibly of 
4 number that is not « eabicke be fonnd Ln: 
ſible to finde vm as is alſo taught of the 
Quadrate. There are alſGhere two maner of wayes of fin- 
ding out acubicall fide in ſuch like numbers very neare to 
the true fide, ſuch as werebefore ſhewedin the quadrate, 
T he firſt ſubduitcth the rwo and the lift cubich, 
contained in the nex! greater cubicke aboae it, whereby may 
be vnderſtood the difference of two continual cubickes, 
like as before the difference of two tes was vndet- 
ſtood. For here there is to ood a certaine cubi. 
call Gnomon or ſquire,, which you may conceive to be 
made of three plaines or ſides of the cube , as before you 
conceiued the ſquire or gnomon of the quadrate to be 
made of two of the quadrate.. So inthis example 
17,616,where thefide is 26, and there doremaine 40,of 
the cube next following , thou ſhalt divide 27,the next 

ater cubicke, into 26 and x, and, as before thou haſt 

Ce hrodbractordocrmpllmamendencind 
of them. The firſt complement 676,made of the fc 
of 26 the one ſegmentzandof x the other ſegment; which 
being thriſe rakenyſhall be 2028. The ſecond comple- 
ment is 26, comprehended of the ſquare of 1, the one 

tzand of 26,the other ſegment:which beingthyife 

make 78. Now the cube of x, is 1, This done, 

adde all theſc,and the ſumme 2 107, ſhall be the denomi- 
nator ofthe fraQtion fought. The pans therefore to bead- 
ded vnto 26, the formerfide, ſhall be ,2,. So that the 
whole fide of z7,626,the number ginen,ſoinewhat neare 

- vntothe true (ide,is.26,$9,.Whenby it isro be vnderſtood 

as aboue in the quadrate,that looke how much the nume- 
tator 40,doth want of 2107, much the cubicke giuen 

Tn PIE — 
dive. 3 
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if you ſobtrat 4orhe aumierator, from 2 to7 the denomi- 
nator, and ſhall adde-the remaine 2067,vnro 17,616the 
cubicke giuen; the whole (hall be19,686,the cubicke of 
rhe eodnd ay iaby pars off Jon 
Thet way is ome great ig2- 
tion,ſo as it bevnderſtogdthat they be cubicall parrs,that 
their ſide may be certainly knowne before . As for ex- 
ample, the ſame number 17,616, reduced vnto one 
hundred cubicall parts, that is,vnto 1,000,c00, do make 
17,616,000,000,fot thenumerator , The parts then are 
thus, 7415209990, Now thefide of the numerator is 2,601, 
for the numcrator of the one hundred parts giuen: (For 
the former denominator being made by the multiplicati- 
. onof 100, by it ſelfe cubically; the NEED muſt 
nceds be roo;forthedenominator © he.) 
Therefore the defued are that wars, cn 
26... and ——_ there doremaine 19,712,199, 
which cannot adde fo much as part vnto the fide fofid; 
becauſe that the difference of this cubickt from the next 
| it,is greater then this remaine : And there» 
ore that remaine , as not of any moment. 
Thus farre of the extraRion or finding out of a cubicke 
fide or roote. ? 
Jo Thertwo 


are the two meanes con- 


proportional berweene the two cubes: 
that i5,as the greater cube... #s pnto the grea- 
ter complemenent ; [0 ts the greater 
ment coneo the leſſer : and (0 is rhe leſſer com- 
 Plement yputothe leſſer cube, ECTER 
te lempgt Ladvebat rhictebe 1728, Here 
the two ſcuer 


cubes,let them be x000,and 8. The grea- 
ter 
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ter complement let it be 200,and the leſſer 40,25 we haue 
ſhewed at the 6.p. Here I fay 200 and 4o are the meane 
proportionals betweene the twocubes 1600 and 8: That 
15,45 LOCO arc to 200, ſoare 200 to gozand ſo aregotoB8, 
The cauſe of this is manifeſt by the 5 e xxij R hich tea- 
cheth, that,Solids chat are alike,haue a trebled reaſon of 
their correſpondent fidesz And allo they have rwo meane 
. proportionals comprehended of the crofſe multiplica- 
tion of the baſc and height of the extremes: 19 p vii E, 
Butthe twa complements here are contained of the baſe 
and heighrof the extremes crollely multiplied. Therfore 
the two complements arc the meane propartionals be. 
rweene the two cubes, that is,the two extremes. | 
$1 If foure numbers be continually proportionall, 
the produtts of the extremes by the each other 


fquares, ſball be the cubewof the middle num. 
bers : to wit, the greater of the greater; and 


the leaf the leſſer, ordanus 57 þ 6, of his 
ps nel 


Let 16, 24, 36, and 54, be foure numbers continually 
: And tet the quadrare of 16,be 256; of 52, 
2916. Againe,kt the praduR of 16,the leſſer extreme, 
by 2926,the ſquare of 54,the greater number,be 46,656. 
Itemylerthe of 54 the greater extreme, by 236, 
the ſquareof 16 the keſer cxureame be 13,824 Here 1 ſay, 
the ſide of TNINEn 36:and the 
ſide of 13,824,the ,thall be as may be proued 
for experience,by the former. The examples thus; 
The foure numbers giuen, 16 , 24 36 ' 54 
The ſquares of the extremes: 16 54 
16 54 
2356 2916 


N 
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Theyendnfelajpmieniqunn by cl: a0nec: 
46656 


The produd ofthe leſers ſquare by the 256 - 
greater extreame: 


1 


Now the fide of 46,656 rer, is 36z0f 13,824, 
is ghegr ery 6.3099 3,524, 


the lefſer;it is 24. Bur 24,and 36 ee 
of the foure number: Therefore, If foure number; _ 
= "md tory {the extremes by 

aer Wald nals. 

"I rule then vous akinde of Meſolabinms,that 
is,2 way to finde our the mi ne manera rl nf 
portionals : CITIES extremes being giver, 
the meane are eaſily found. 

Any twonumbe pre thosin themaner of folidsalike 
hetweene rw vs wenn neu oft as Oo them 
ewo meatie continually A noma t.But ma- 
ny times theſe middle n the cubic fides of the 
the extreames by the each other quadrares tes or 
i rn Tir gy er 

by arithmerticall 


co 


Eo The produf# mads continuall of three numbers 


continually proportional, ſhall be the cube of 
rhe meane or midalemoſt number. 9611 B. 
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chemſclues:216,the produt 
6,the middle number. This 
. akinde of golden rule in ſolids, 


mmm, cas ler 4 be the one extreme 
ere 


nall, the productof the middlemot by ir ſelte, 


proportionall giuen be 


defired, 


| nals givenz and ſuppoſe that the third bou 
knowne.Here therefore I multiply _ 4zthe cxt 


13 Hawing found the one of the meane proportio- 

nals, the other alſo fhall be found, if the meane 
| multiplied by the ex- 
rreame that i fartheſt from it, the roote of 
the produtt ſhall be the meane proportionall 


73 


Ler 4,6, 9, be three numbers conti proportio» 
nall: And let them be mole commu) bene 
o made,ſhall be the cube of 

jon,laith Schoner, is 
—_ =_ which having the one 
» extremes of the three proportionals giuen, with the 
folid made of them all multiplied nn themſclues 

d] ©. continually,the reſt are alſo giuen. As for example 
F 216 be the ſolid giuen,made after this order of three pro- 


+ Ler 


given, 


I ſay,tbe middle number by this rule ſhall be 6. For 
the Cubicke roote of 216,is 6, Now the product of 4 by 
6,is 24; and the quotient of 216,by 24,is 9, the third or 

extreame. Or,the produ of 6 by it ſelfe, is 36. 
ow 36 diuided by 4, doth yee!d g, forthe other ex- 
treame. For, if three numbers be I 

be c- 


quall tothe produc of the two extreames by themſclues, 
by che rule of —_ Therefore, if one of the cx- 
a diuide the product of the middlemoſt 
by it ſelte, the quoticnt ſhall be the other cxtreame that 
was deſired. 


As for example, Let 32,16, 8, 4, be RO En 
were not 


reame 
that 
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that is fartheſt fromir, and I make 64 : Now'the ſquare 
fide of 64, by the 5 c j,is 8,the third proportionall ſought, 
Irem, ſuppoſe that 16, the firſt ofthe two meane propar- 
tionals were vnknowne;Here 8 ſhall multiply 32,the fir 
bound, nor 4,the laſt; becauſe that is fartheſt off from it; 
The roote of 256,the produR,by the e j,is 16. This roote 
is the firſt meane proportionall of th: two, betweene 33 
and 4,the cxtreames giucn. 


CHAP. V. 
- Of the meaſuring of Timber by the Foote, 


A but Timber being a ſolid body of three di- 
menfions, to wit, length, thicknefle and 
W breadth ; by a tootre of timber we vnder- 
—_— ſtand here a cube of 12 inches ſquare, as 
they call it: (For here they abuſe the word, as alſo fome 
euecn of the learned have done, as before we haue ſhew- 
ed:) Thar is,a foote of timber doth containe 1728 ſquare 
inches. Here therefore commonly two dimenſions are gi» 
ven,to wit,breadth and thickneſſe : the length is ſought. 
If then the ſquare timber to be mcafured be 12 inches 
thicke,and 12 inches broade; there is no queſtion of the 
length: For cuery 12 inches of that pecce ſhall make a 
foote of timber. But if the breadth-and thickneffe do va- 
ric never fo little from thele two caſes nominated by the 
ſtarute, altbough they varic no whit one from another, 
that is,although the breadth be cquall to the thickn« le, 
here preſemily riſeth a queſtion , what the tength ſhould 
be — ro that thr and th ickneſſe) rhat muſt 


make a foote , or that muſt be equall to-that peece 
which is12 in kength,12 iu breadth,and 12 in thickneſſe, 
Yer 
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Yer this euery one can doe, that knoweth ooghr in this 
buſineſſe: For the Carpenters have vpon their Rulars,or 
vp-2n ſomepeece of paper or parchment, all the ſquare * 
meaſuresſct downe, from r inch ſquare, vnto 24,-36,or 
40 inches {quare. Bur if the breadth and thickneſle be dif- 
ferent one from mr ond lictle or much , this is 
not onely trouble( vnreadie, as the former , bur 
very talſe and erronious,as ſome of their owne companie 
bave truly noted. For that of the ſquares, was made,as (ce- 
meth,by ſome skilfull in the Mathematicks; but their pra- 
. Riſe inthelatter caſcis deceitfull, falſe, and wholy againſt 
the rules of Geomerrie,and can no way be iuſtified Now 
becauſethat all men that haue occaſion to vie this skill of 
meaſuring , do nor vnderſtand how theſe tables or rules 
are made: as allo forthat the ſame being copied out oft 
times by vo-kilfull men, Ithinke itnor amiſſe here toſcr 
downe by the former grounds , as we haue done before 
for boord-meaſure and others, the maner of calculating 
and making of the ſame : and that eſpecially becauſe that 
theſe tables rend direAly rv the making of our Rular, 
which is the chiefe cauſe that firſt moued me to vnder- 
take this labour, or to write of this argument. The Rule 
therefore whereby this is performed,is thus: /f by the pro- 
dutt of the breadth and thickne(ſſe gruen, thon ſhalt dinide the 
cube of 12, (that 1,172.8) the quotient ſhall ſhew the length 
required to make a foote of timber, The formes of timber 
which commonly are to be meaſured of Carpenters, are 
long ſquares (ſuch as the Geomerers call Paralielepipida 
oblonge) or Rounds , otherwayes called by them ylin- 
ders, which the vulgar fort of carpenters do alſo account, 
x5 we haue ſhewed, amongſt the number of ſquares, 
whoſe breadrh and thickneſle are the ſame. A foot 
(acubicall foorc I mcanc) ſaith our IV we Ra 
3 re 


7 


0mm an cmd ener If there- 


(creat an thickneſiebe greater or lefſethen 13, 
: the preſcript of the former 


wn ewe 
;that a pecce of tim- 
SE whole breadth and thicknefle 


16 inches: Here 
Til hrea rake e, thatis,r6 by 16 
256. Dothis reodedk Idinid: 1728,and find 


the quotient 64:Therefore lay, that cuery 6 inches,and 


three quarters of one i rare bdary ov 
acffonchen forteaftimber, croceding to the intention 
of rhat Starute. 


lem ſuppoſe the peeceto be meaſured, whoſe breadth 
and thickneſle emhater 6 — .and it were 
demanded, how much of that in length would make a 
foot of timber:R.The produ@ of 6 by 6,is 36: Now the 

ient of 1728 by 36, is 43. Therefore [| fay,that 48 in- 
Sean tron pbetwatrefineſdnhe, 

Now ſuppole the breadth and thickneſſe were vne- 
qual as for example, firſt ler the breadth be 28, and the 

ickneffe 12: here the produR of 1F by x2, is 216; and 

val the quotiene of 1728by 216, is 8: Therefore 1 lay, every 
$ inches of that peece of ti timber ſhall beequallto afoote 
of ſolid meaſure. 

Admit a planke or table were to be meaſured after the 
mane of timber meafure , whole breadth is 36 inches, 
and thickneffe 4; how much in length hall make a foore 
of folic timber-R .The produR of 36 by 4,is And 
the quotient of 1728,by 144, is 12, the defired h. 
Thus then a Table for ſolid or timber meafure is to be 
made, like ynto thoſe which we hane before ſhewed for 
boord and land-meaſure. Onelythixis to de obſerued, 
chatchis table tsoncly of ſuch peeces as are ſquare, that i or 


oe - 


| Af begimni 
. the rr eel end pr every 


the faid ewo di 
© > 


of ſuch whoſe breadth and chickneſſe 
it may alſo be extended & made forall;if need fo require, 
ng at an vnilie, and ſo aſcending 4 vie 


be tern fart, the ain 

the nember given, ſhall make Ling roger? goes of tmber avon <4 
As forexample, The ſquare of r is 14 andthe quoriene of 
1728 by 1,is a Irem,the of 2 is 4;and the quo» 
tient of 1728 by 4.is 432, Laſtly, the ſquare of 1245 144, 
and the quotient of 1728 by 144, 12,for thelength de- 
fired. The Table then for ſquare meaſure, that is, for the 
meaſuring of ſuch timber where the breadth and thick- 


neſſe are equall,is thus. 
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1 144f | ro if 57 19 4%! [28 28 
2 36 © 111 2's] [20 45 29 29. 
3 16 © I2 1 © 21 3H 30 i? 
49 © 13 o 19] [22 3%9f [31 17 
$5 9% [140 85]. [23 3397 [32 129 
64 © i50 7% 24 3 3 1 
72 uu |160 6} 25 29 [34 1's 
..1 [7 0 533 [26 2; [35 1593 
+ os | [13 © 5; [27 27s 136 1; 


The vſe of this Table is cafie out of the former: onely 
this difference is to be obſerued,rhat becauſe plaines haue 
but twodimenfions, therfore ane dimenſion giuen there 
was ſufficient forthe finding out of the other ynknowne. 
Bur here,foe that ſolids havethree dimenſions , two (to 
wit,breadth and thickneſſc) are for rhe 


required 
thirddefired, Y hat here 
our of the === 


ener of ein 


458 .- Of Timber-mraſure. Cary. 
firftcolumneottheTable,the columnc on theright-band 
ſhall yecld the length deſired. As for example, Admit a 
eimber ſticke ro be meaſured were 4 inches ſquare,that is, 
were 4 incheschicke,and 4 inches broade,] demand, how 
much of thar ſticke in length, ſhall be required co make a 
foote of ſolid meaſure. R. Here becauſe 4 is equi] vnto 4. 
that is, for that the breadth and thickneſſe are equall 4 
enter the columne on the left-hand with 4, and I finde 
anſwering toit, in the columne on the right-hand, gf: 
Therefore I ſay, every 9 foote in length, of that breadth 
and thickneſſe, ſhall make a foote of folid meaſurez The 
produd, I ſay,made continually of 4, 4, and 108, (hall be 
equall co the produRt continually made of 12,12,and 12 
that is,the wy continually made of 4,4,and 108 ſhall 
be 1728, thus: 


- | hs 4 
12 4 
144 16 
12 108 
7748 7728 


| Item,ſuppoſe a timber ſticke tobe meaſured were 16 
inches ſquare. The columne on the right-hand anſwering 
t016, giveth 64': Therefore ſay,cuery 6 inches, and 3 
quarters of an inch in length, of that breadth and thick- 
LY AT ge pr yuerny wn 
ainc, it were 48 i ſquare : what 

Gall berequired to makes foot of ſold meaſure2R. Here 
48 is greater then any number contained in the columne 
of breadrh,on the left-hand: Therefore Vake 24,the balfe 
of 48,and among Table,l finde z' toanſwer 
far the lengeh deſired, Bur here obſerue,24 as it is but the 
halte af 48'gthe breach: fo is is allo but the halfe of the 

| thuckics, 


ww 


. Cans - Fe. 79 
thicknes,which is ſuppoſed likewiſe ro be 48. Thercto 

is but the one quarter of both the aſſigned: Wheitore 
I lay that z/ in length, of that breadth and thicknes, ſhall 
containe4 faoteot (olid meaſure. 

Laſtly, admit a pillar were bur halfe an inch ſquare: 
Herel no number amongſt the breadths of the left- 
hand fo litle as: Therefore I enter the Table with r', the 
double of 5,8 I find for the length defired 1 44*.But here 
becauſe rf, the dreadth, is twiſe ſo much as Z,the breadth 

inven; and is alſo twiſe ſo great as the thickneſſe,which is 
Enathd to beequall tothe breadth. Therefore 144, or 
1728'in length,ſhall containe but 4 of afoot of ſolid mea- 
{ure:qreuery 576'in length,of that breadth and thicknes, 
ſhall be<quall cothe cube of 12, 

Hauing finiſhed the former Table for timber-meaſure, 
&\nowing itto be {cruiceablein thoſe caſes onely where 
the twodimenſions giuen are equallonero another, [ be- 
* thought meof a Table more generall, forthe mea(ming 
of all forts of ſquared rimber whatſoever. That thismighe 
bedone,l doubted not; but that it might be done in tew 
wosds,or within (olirtle' a compaſle as here thou ſeeſt, I 
kneiv.not vntill l had made triall: And hauing contriucd 
&,in the manier of Pythagoras tables , into a triangular 
forme, like vnto that muſicall inſtrument which Swidas, 
as I remember,calleth 771gonan maſicum,] thought good 
toname it of the forme and vie, T:izomum architetoni- = 
cam, The Carpenters ſquire. Now that by this Table all 
thoſe foule and grofic errors are avoided, which in mea- 
ſuring of timber are by the comonſort of workmen come 
titted, that s, that by thisour Table the Carpenter may 
not oacly mcaſure all forts of ſquared timber moſt exats 
ly and truly,bur alſo. more eafily and ſpeedily then byany 
way commonly practiſed or publiſhed; thargit 18 
demon» 


+ _wAettoct Ie ef edt &o ce _ - —_ = 


Bo : -C nk 4 ; 'Eank - - 
demonſtrable out of the grounds of theſearts,every man - * 


of meane that ſhall to 
nw 
The making of this Table is in a maner the ſame wich 
that of the former: the difference is this, thatthere 
2728,the cube of 12,was divided one onely by the ſquare of 
cog Here the {ane cube is to be 
divided, not onely by the ſquare, tharis,by the produc of 
euery ſuch number by irſeclte, but alſo by the produdts of > 
_ ſuch ſcucrall number by 9 affigned whatſo- 
. Now itis manifeſt, that t thus found 
(which ena np this dmenſion Jisro 
placed in the common or meeting of the co- 
| lumne; of the two dimenſions given, that is,of thoſe two 
|  numbers,by whoſeprodut this quoriene was found. 
Hg Firſt therefore hauing made a right-angled triangle, 
I place the numbers giuen vpon the ſides without the. 
ſame: Theſe rwo tanks of numbers anſwering (as we have * 
faid)vnto the twodimenſions giuen, the one of thern at | 
the top beginneth with the greateſt of the numbers gi- | 
| Wa a TY PRTTTTEY 7 rr te 
tthetnangle, beginneth ar 
; bar ek corner with the greateſt, and enderh with 
the lealt . " Theſe numbersalſo: tor the berter helpe and 
yntothe mayalſobej laced vpon the 
 fſ«,orflanting ofrhetriange ur TY apt con 
I the ſaid right-corner. This baing done; 1 Ines 
the greateſt orlcaſtnumbers,it galleth not whether 
nr gary Te Fr WTI ar rs hrs 
taught, w wit in their ſecerall 
6olumnes, a5 the factors (hall appoint. As for 
gioning ar the greaceſt,Imukiply 24 by 24;and withg76 


0 -— MI I diuide 1728,andI fade, which 1 
| within 


3h (Of 3lube- 
parts denomination) I fer in 
the ſame firſtcolumne againſt 23. In like maner I multi- 
PYa3'by 33; y.the produt 5 29, I devide 1728, and 
finde 2:4: which place in the ſecond columne: from 
© _—_ d,zgainſt the ſame 23 onthe outſide. Item, 

ww a3ae. - as pps et ag henSpogandity open 
| by the products ſtill dividing the ſame 1728] ſer thequo- 
. tients in their ſeucrall » Thus dealing with all che 
" numbers on the right of the Triangle, vntillthou 
| comeſt vhto 1, the loweſt on that (ide, the Table ſhall be 


The ve of the Table in Timber-meafare, 


© This Table,as the Title hewetb, ſerverh generally for 
| the meaſuring boch of Plaines and Solids by the foote. 
| Now Solids, ſuch as Timber and Stone are, hauc three 
TE dimenſions, to wit, breadtb,thickneſſe and length. Of 
| theſe,two,breadth and thickneſle, are given: The third, I 
meanclength,is ſought. Here chetefore, Serke the one of the 
dimenſions given among #t thoſe numbers on the outſide of the 
Triangle, which at the toy' begin 4t'24,and ſo deſcend to 1: 
T he other ſeek among i thoſe at the baſe underneath the ſame: 
T he ſpace Within the Triangle , to which theſe two ds point, 
ſhall jhew the length deſired, As for example, Suppole a 
eof ſquared timber were 12 inches broade, and 12 


inches thicke: In the common angle,or meeting of theſe 
ewo numbers,nextto the beuelling or Namting line of the 
os in finde 12 forthe length defired. Againe, ſup- 

breadth of ſome ſtone tobe meaſurcd were 18 
| hes, and the thickneſſe 6. Theſe numbers do ſhew the 


M lenguh 


wenebrrs 
anove fi theſe rowdrracath 
neon 
12.An 
x terms inches broadez here I _—_ 
cr. ms er TEM —— —ermnandt 


length defied. 

—— itwere 18 acted bt here nonum- 

ber on the theo 12,ca0 moere with 12, 

pil Iſccke 18 thoſe of 

the lowceranlie; Aa IGadeiinoimmonai of 18 of 

ertrwar yur aye yre rare on the 

"Vier dtc i ar I” 
prodtirioners, it may ; 

bedone ifany man will take the paines. h 
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that is, 


ſeruing for the meaſuring of Boord,Glaſſe,Stone, 


Timber, and ſuch like Plaines and Solids 


by the Foote, 
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